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Slim-style music systems that are fat value. 


Just try Sony’s new HMP-20 with tuner or 
HMW-20—their exciting new ‘20’ Series music 
systems. They have just about everything you’ve 
been looking for in a home stereo system— 
contemporary styling, easy operation, compact 
enclosure, fine sound, and a modest price. 
There’s more of Sony’s advanced audio 
engineering in this compact unit than has ever 
been possible before. Integrated circuits in the 
sensitive and selective FMVAM tuner in the 
HMP-20 and power amplifier in both_ 
models ensure plenty 
of power over a wide 
frequency with low 
distortion. Just add 


to international standard. 


SK382 



Sony’s SQ4-channel decoder amplifier SQA-100 
or SQA-200 and back speakers, and then you’re 
in the superb world of SQ4-channel sound. You 
can record your favourite programmes off radio 
on the HMP-20 or off records on either model 
with the addition of a stereo cassette deck. The 
two-speed turntable has a high compliance, 
cartridge. Its neat dust cover is detachable. The 
high compliance, efficient speaker system 
accoustically and visually harmonises with the 
unit to surround you with fine stereo. The 
sound of these stunningly styled systems 
is as good as they look. Ask your 
Sony dealer for a 
demonstration. 



HMW-20 


Sony Kemtron Services Pty.Ltd. 


SYDNEY: 26 2651. MELBOURNE: 329 6866. ADEL¬ 
AIDE: 93 2338/9. BRISBANE: 44 4488. PERTH: 
81 3422. LAUNCESTON: 25 322. CANBERRA: 95 2100. 
Agent*: NEWCASTLE: 61 4991. WOLLONGONG: 
84 8022. 
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How good are you at designing electronic 
projects? Your skill and talent could win you 
a complete kit for a modern four channel 
stereo amplifier system, in our new Project 
Design Competition announced on page 25. 
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How can you afford 
a really good speaker system 

that has minimal distortion? 



Easy...make it yourself! 


Building your own speaker system 
requires no more skill than the 
average handyman already 
possesses. The little bit of ‘handy¬ 
man’ skill and the Philips range of 
compatible speaker components 
could save you up to half the cost 
of a manufactured system. 


The Philips range of Hi Fi speaker 
components ranges from 1" dome 
tweeters through to 12" woofers, as 
well as fully assembled two and 
three way cross over networks. In 
fact,,everything you need to build the 
system you’ve always dreamed of. 
We even have a book that helps you 
design systems and construct 
enclosures. So what more do you 
need except a pair of pliers and 
a screwdriver? 


For further information see 
your local Hi Fi dealer or 
contact ELCOMA. 

Electronic Components & Materials, 
Box 50, Post Office, Lane Cove, 

NSW 2066. 

Telephone 42 1261,42 0361. 
Branches in all States. 

ELCOMA 

153.60 
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Editorial 

Viewpoint 


FM broadcasting on VHF after all 


As I write this, it has just been announced that the Government has approved the 
recommendations made by the McLean Inquiry into FM Broadcasting. It has been 
agreed that stage one of the recommended program to establish FM broadcasting on 
the VHF band will begin immediately, so that each capital city should have two or 
three FM stations by mid 1976. 

The thing which intrigues me about this development is that it was almost un¬ 
thinkable as recently as 18 months ago. The political climate was then rather dif¬ 
ferent, and the possibility of changing spectrum allocations made years earlier with 
regard to VHF television and aircraft DME seemed very remote. Those persistent 
souls who argued for FM broadcasting on the VHF band seemed to be flogging a long- 
dead horse; if Australia wanted FM it would be forced to go it alone, on the UHF band. 

But to quote a truism, things have changed somewhat. With both a change in 
government and an upturn in consumerism, it was perhaps inevitable that many 
aspects of the FM broadcasting question would be re-evaluated. The result of the 
McLean Inquiry was almost a foregone conclusion, bearing in mind the changed 
circumstances and its relatively narrow terms of reference — to which I alluded in 
my November editorial. 

Of course the attitudes and motivation behind any decision of this type do not really 
affect its correctness or otherwise. If a decision is the right one, the events leading up 
to it are largely irrelevant. And in this case I think the decision in favour of VHF was 
indeed in the best long term interests of Australians as a whole. 

To be sure, it means that the Australian FM market will be open to overseas 
manufacturers, so that our own manufacturers won’t have the protection afforded by 
either a high tariff barrier or a unique technical standard. And the proposed shift of 
TV stations out of channel 5 will involve considerable expense and inconvenience. But 
it seems likely that these penalties are far outweighed by the savings from aligning 
ourselves with other countries, not just in terms of FM itself but with regard to the 
whole of the VHF spectrum. Australia is ill equipped to go it alone in communications, 
least of all in the consumer area. 

We at Electronics Australia welcome the decision in favour of VHF, then, and 
look forward to helping our readers gain maximum benefit from FM broadcasting 
when it commences. 

-Jamieson Rowe 

PRICE RISE: We sincerely regret that, owing to sharp rises in the cost of paper, production 
and other services, it has been necessary to increase the cover price of EA in Australia. We 
feel that, in an inflationary situation, it is more realistic to maintain and, if possible, increase 
the quality of the journal, rather than suffer the consequences of endless "economies." 
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Featuring the Audioson "Camelot" speaker systems, the Rota amplifier (12 Watts RMS per channel), 
the high quality Garrard Player with magnetic cartridge, base and cover, and you have unbeatable 
value at the list price of $313.00; let alone at the special Instrol price of.$239.00 

D Complete Hi-Fi Catalogue 
□ 50 cents 


□ 

□ 

□ 

□ 

□ 


Please send me your complete full-colour hi-fi catalogue 
and price list containing full details of hi-fi systems and 
separate hi-fi components. I enclose herewith postage 
stamps or money order to the value of 50 cents. I 
understand that the 50 cents will be refunded on my 
first purchase. 



NAME 


ADDRESS 


SYDNEY 

91a York St., 

(between Market & King Sts.,) 
Phone: 29-4258 

MELBOURNE: 

375 Lonsdale St, 

(near Elizabeth St,) 

Phone: 67-5831 


.Postcode 


Featuring the Monarch 80 amplifier (15 watts RMS per channel), the now famous Audioson 
"Camelot" Speaker Systems, the Garrard SL-72B changer, base and cover, and the smooth response; 
of the ADC magnetic cartridge. This is value plus at . $339.00 






















This system features JBL Lancer 77 speakers at $299.00 ea and a Monarch 800 professional amplifier 
at $228.00, thus totalling $826.00. Instrol now have reduced this to $799.00 including FREE OF 
CHARGE the JH belt-drive turntable, featuring the Excel tone-arm ADC220XE, acoustically sprung 
base and hinged cover. Special System offer .... $799.00 


INSTROL 

HI-FI 

SYDNEY: 

91a York St., 

(between Market & King Sts) 
Phone: 294258 

MELBOURNE: 

375 Lonsdale St., 

(near Elizabeth St) 

Phone: 67-5831 


SPECIAL 
BONUS OFFER 

These systems will be 
►sent FREIGHT FREE to< 
any city or town in 
N.S.W. or Victoria, as^ 
well as Brisbane 
or Adelaide 


DOUBLE 
WARRANTY 

Every system is 
not only covered by 
the manufacturer's 
warranty but also 
by INSTROL'S own 
full guarantee. 


Never before have the omnidirectional Sonab VI speakers been available in a quality system at such 
an attractive price. They are backed by a 5 year warranty and come in the largest range of colours of 
any speakers in the world. The Monarch 80 amplifier, JH belt-drive turntable combination and ADC 
magnetic cartridge complete this system. All for only.$429.00 





SONAB 

System 

429 

















There’s more to mid-range frequencies than meets the ear. 


The graphic illustra¬ 
tion below represents 
the typical frequency 
response expected in 
a good hi-fi sysTem. A 
large proportion of the 
sound can be classi¬ 
fied as mid-range and 
totoear this sound at 
its best a well engi¬ 
neered mid range 
speaker is essential. 


The new Plessey 
C6MR has been speci¬ 
fically designed to 
handle mid-range 
sound with excellent 
performance from 
450 Hz to 6600 Hz and 
sharp roll off beyond 
these frequencies. 


PLESSEY 

Rola 

Plessey Rola Pty. Limited. 
The Boulevard, Richmond. 
Victoria. 3121. 


Adding the C6MR to 
your existing speakers 
and installing recom¬ 
mended crossover 
components will result 
in a superior 3-way 
speaker system. Alter¬ 
natively, new 3-way 
speaker systems can 
be built based on the 
C6MR and any desired 
combination of 
Plessey C80, C100, 
C12P and 12U50 
woofers and X30, 
C3GX and 5FX 
tweeters. 


Melbourne, Telephone 423921 
Sydney, Telephone 720133 
Adelaide, Telephone 223 6294 


Perth, Telephone 687111 
Brisbane, Telephone 708097 


Plessey Crossover 
Inductors SOL36 and 
SOL42 are available to 
ensure extremely 
smooth response and 
minimum distortion at 
crossover points. 

With Plessey com¬ 
ponents you can 


C6MR Mid-range 

Frequency response 
450 Hz to 6600 Hz 
Voice coil impedance 
8 or 15 ohms 
Power Handling 20 
watts RMS with 
recommended cross¬ 
over 

Speaker Diameter 
6-9/16" 


assemble high- 
performance multi¬ 
speaker systems that 
will appeal to the 
most discerning ear. 
Full application notes 
are available from 
Plessey Rola distribu¬ 
tors or Plessey Rola 
direct. 


luw rrequengies 


Distributors NSW Lawrence & Hanson Pty. Ltd.. Martin De Launay Pty. Ltd. VIC.: Lawrence & Hanson Pty. Ltd . Radio Parts Pty. Ltd. OLD The Lawrence & Hanson 
Electrical Co (Old) Ltd S A : Gerard & Goodman Pty Ltd. W A Atkins Carlyle Ltd TAS W & G. Genders Pty Ltd Homecrafts Tasmania N Z Plessey (N Z i 
Limited Rata Street. Henderson. Auckland. AR60 
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What's the standard price ^ 
for high quality, prestige looking 
stereo equipment ?... 



$158 or $135 or $91? 


Standard (PM-158E) solid state stereo amplifier. 
This compact (13%" x 3 9/16" x 7 7 / b") 18- 
transistor stereo amplifier delivers total music 
power of 25 watts at 8 ohms, with a continuous 
power of 7.5/7.5 at 8 ohms (THD 1%), and has a 
wide power bandwidth. Low distortion ratio. 
Highly selective tone control. Personal phone 
jack lets you enjoy stereo alone without 
disturbing others. Ideal for use with other units. 
All this, plus many other outstanding features, 
for just $91.00. 



S3I9„S2I9o.$II9? 

Standard (PM-403W) solid state stereo amplifier. 
Same size as the standard PM-158E, yet delivers 
an astonishing 40 watts (at 8 ohms) of total music 
power. The continuous power at 1 KHz is 12/12 
watts at ohms. Separate bass and treble controls, 
volume and balance controls, speaker system 
selector, stereo headphones jack. Special fuses 
for transistors and circuit protection. Tape 
monitor for use with tape recorder having 
separate record and playback heads and 
preamplifiers. All this for an amazingly 
low $119.00. 



$207 $M9 $107? 

Standard (SR-SP210K) speaker system. 

Cabinet-size speakers for horizontal or vertical 
placement on bookshelves. Only 15 9/16" high, 

9 7/16" wide, and 9 1/16" deep, these Standard 
speakers combine a two-way system of High 
Compliance Free Edge type woofer and highly 
efficient tweeter. Excellent reproduction with no 
distortion. For only $107 these ultra-smart, 
walnut-finished speakers can be yours. 

The new range of Standard stereo equipment: 
the perfect way to start putting together your own 
hi-fi system. It looks great, it sounds great, but — 
when it comes to price — it’s not so great. 
Standard costs surprisingly little. Standard also 
manufacture a range of cassette machines and 
an FM/AM stereo receiver. Enquire now at your 
main Standard showroom: 



Better than average, 
cheaper than most 



330 PACIFIC HIGHWAY, CROWS NEST, N.S.W. 2065. TEL: 439-1072 MCG3 
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SUPERIOR 
STEREO 
TURNTABLES 


Cgc> 


BD 2000A BD 6000 


Years 

Guarantee 


BA 600 


A manual player of simple trouble- 
free design, featuring: 


• 4 pole synchronous motor. 

• 30 cm aluminium die cast platter 
weighing 1.2 kg. 

• 0J% wow and flutter or less. 

• Fitted with MC 10 magnetic 
cartridge with 0.7 mil diamond 
stylus. 

• Overall dimensions: 

460 mm (W) x 357 mm (D) x 
185 mm (H). 


A manual player for the 
connoisseur with advanced tone 
arm design and extremely low 
rumble. Perfect for 4 channel. 

• Completely isolated 4 pole 
synchronous motor. 

• Less than .07% wow and flutter. 

• Full anti skating compensation. 

• Fully sprung suspension. 

• Fitted with MC 20 cartridge with 
frequency range to 40 KHz. 

• Stylus cleaher. 

• Overall dimensions: 

500 mm (W) x 405 mm (D) x 
190 mm (H). 


A fully automatic design with a 
simplified mechanism for maximum 
reliability, featuring: 


• Belt driven 30 cm platter weighing 
1.2 kg. 

• Four pole synchronous motor. 

• Less than 0.1 % wow and flutter. 

• Static balance tone arm with anti 
skating compensation. 

• Fully automatic and manual 
operation. 

• Fitted with MC 8 magnetic 
cartridge. 

• Overall dimensions: 

460 mm (W) x 357 mm (D) x 
185 mm (H). 


- Price $139 


Price $199 


Price $169 





Sole Australian Distributors & Importers JERVIS AUSTRALIA PTY. LTD. P.O. Box 6, Brookvale, N.S.W. 2100, Telephone 939 2922 
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Hi Fi News 


FM on VHF within two years 

UHF/FM received a knock-out blow with the release of the report of the 
Independent Inquiry into FM broadcasting. It has been accepted by the 
Australian Government for the basis of a service to be initiated within the next 
two years, at most. 


by DICK LEVINE 


While it is probable that events would not 
have followed this course, had the previous 
Government remained in office, it is now 
unlikely to be altered whatever the com¬ 
plexion of the party on the Treasury ben¬ 
ches. Parties and Parliament alike are glad 
to see an end to the argument. 

It was this conflict within the Government 
which resulted in the independent inquiry 
being set up. The inquiry was conducted by 
a former director of engineering for the 
BBC, Sir Francis McLean, and an 
economist, Professor C. C. Renwick, who is 
director of the Hunter Valley Research 
Foundation. 

Sir Francis currently is chairman of the 
Telecommunications Industry Standards 
Committee of the British Standards In¬ 
stitution. 

The inquiry’s report favoured VHF / FM 
on three major grounds: cost benefits, 
speed and ease of starting up the service, 
and conformance with international 
frequency allocations. 

Cost of VHF receivers to the public for 
90pc coverage would be $131 million, says 
the report, as compared to $338 million for 
UHF. The second figure includes additional 
aerials calculated at $15 each — a rather 
conservative amount. Cost of new aerials 
was not included in the VHF total, the 
assumption apparently being that existing 
TV aerials will be adequate. 

Capital costs for equipment would be 
double for UHF. These were estimated at 
$45 million for VHF against $90 million for 
UHF. 

The objections to UHF centred on the high 
cost, unpredictability and long lead time 
associated with development of a suitable 
alternative for the VHF pilot tone coding 
system for stereo broadcasts. 

Of the VHP" pilot tone system, the report 
says “There are good grounds for thinking 
that this system will be extensible for 
quadraphonic broadcasting if this be 
required.” 

The discussion of coding systems is a 
fairly good summary of the report’s ob¬ 
jections to UHF. 

“We recognise that the various proposals 


Dick Levine, formerly a member of EA staff, 
is now Editor of our associated industry 
journal "Electronics News." 


for alternative coding systems based on 
communication industry practice could 
possibly give improved results in some 
respects. Development of such systems 
would take considerable time and the 
verification of acceptability by extensive 
field trials still more time. It is possible that 
such systems would be found either not 
capable of giving the required performance 
or of requiring an expensive receiver or 
possibly a receiver difficult to operate by 
the ordinary person. Verification of these 
factors would take considerable time; we 
were told approximately 2 years but we 
believe it could well be longer. 

“Our assessment of the attractiveness of 
the proposals and the probability of success 
is such that we reached the conclusion that 


Suggested * Schedule to 
Free Channel 5 TV: 

TAREE, NSW: 

Provide service Ch 6: 12 mths 

Discontinue Ch 1: 15 mths 

NEWCASTLE, NSW: 

Provide service Ch 1: 15 mths 

Discontinue Ch 5: 21 mths 

BUNBURY, WA: 

Provide service Ch ?: 15 mths 

Discontinue Ch 5: 21 mths 

TRANSLATORS: 

Provide other Ch 15 mths 

Discontinue Ch 5: 21 mths 

*From date of decision to imple¬ 
ment change in each area. 


Based on Fig 3 in the FM Inquiry report 
(March 1974), this table shows how the 
Authorities could go about freeing the 
existing TV channel 5. An overlap period of 
3-6 months is envisaged, during which time 
viewers could have aerials modified, if need 
be, and tuners checked and adjusted. 
Channel 5 would be available for FM about 
two years after the decision to implement 
the change. 


the delay and cost to investigate further 
would be greater than had been suggested. 
Moreover this work would tie up a very 
considerable effort by all concerned in¬ 
cluding the manufacturing industry. There 
would be a further effective delay by the 
probable reluctance of the public to accept 
readily a new system. 

‘‘Coverage on UHF would therefore not 
start before the date at which VHF could be 
approaching 85—90 percent coverage. The 
coverage characteristics of the VHF are 
such that 95 percent coverage should be 
achievable within about 7 years, and 
transmission could largely be carried out 
from existing TV sites. 

“The characteristics of UHF are such 
that for a given number of transmitters the 
coverage is markedly less and many blind 
spots are to be expected. It seems doubtful 
whether as much as 90 percent coverage 
would be obtained within 7 years from the 
start of transmission, which itself could be 5 
to 6 years from the date of the decision to 
proceed with the system. The work and cost 
involved to obtain 95 percent coverage 
would be very much greater. 

“There is a risk that the development 
work on UHF, and a new coding system, 
which would occupy some two or three 
years, would reveal a basic unsuitability of 
the UHF band for radio usage. 

“We were strengthened in this view by the 
opinions expressed by so many interests 
that the pilot tone system was entirely 
satisfactory for monophonv and that the 
theoretical degradation towards the limit of 
the service area was in practice not an 
appreciable restriction on stereo reception. 


RAPID ACCEPTANCE 

“VHF stereo could earn rapid public 
acceptance from two years from the 
decision to proceed, whilst UHF would earn 
much slower acceptance (from, say 5 to 7 
years from the decision) due to problems of 
incomplete penetration and public reluc¬ 
tance in the face of innovation.” 

The report recommends starting FM 
broadcasting as soon as possible (a few 
months) on the VHP" bands, with a four- 
phase introduction scheme spanning 20 
years. 

It recommends a limited introductory 
service in some areas in the 92-94MHz space 
as soon as practicable, with regular service 
in that space within 2 - 2*2 years. 

This would be expanded to take in the 
7MHz between 101 and 108MHz as Channel 
5 services are gradually shifted to other 
frequencies. The frequencies between 92- 
94MHz and between 101 and 108MHz would 
be adequate for all requirements for at least 
7 years after the start of the service. 

Stations would initially be spaced 800kHz 
apart. The second phase would simply 
consist of allocating channels between the 
initial allocations, with only 400kHz 
spacing. This move would be dependent 
upon “expected improvements in tran 
smitter aerial and receiver performance.” 
This near-doubling of channels would 
provide sufficient service up to about 1985. 

Assuming more space is needed after 
this, and that the long-term aim of vacating 
the international 88 108MHz band is still 
In'ing pursued, things get more com¬ 
plicated. 

Phase 3 includes shifting Channel 4 to a 
new-channel, to be called 9A. P"irst the 
aeronautical DME services would be 
transferred to the 1000MHz band or 
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Audiophile Artistry 

depends on Approved Accessories 

aooMD-iriJEiaaDiiGii) 


Available from leading Hi-Fi retailers 


Specifications for 

AT-Cartridges 

AT-VM8 

series 

AT-VM3 

AT-VM3X 

AT-35 

series 


AT-VM35 

AT-VM35F 

AT—66 
series 

AT—21 
series 

Type 

VM 

VM 

VM 

VM 


VM 

VM 

DM 

DM 

Frequency Range (Hz) 

20-35,000 

20-40,000 

20-40,000 

10-40,000 

10-41,000 

10-45,000 

20-20,000 

10-25,000 

Channel Balance (dB, at 1 kHz) 
Channel Separation 

±0.5 

±0.5 

±0.5 

±0.5 


±0.5 

±0.5 

±1 

±0.5 

(dB, at 1 kHz) 

Output Voltage 

30 

30 

30 

30 


30 

30 

28 

30 

(mV, at 1 kHz, 5 cm/sec. rms.) 

4 

4 

4 

5 


4 

2 

4 

4 

Compliance ( x 10~* cm/dyne) 

17 

(AT—VAA8) 

20 

(AT-VM8X) 

26 

27 

24 


28 

28 

22 

25 

Tracking Force (gram) 

30-5.0 

(AT-VM8) 

2.0—4.0 
(AT-VM8X) 

1.0-2.0 

1.0-2.0 

0.8—2.2 


0.5-2.0 

0.5-2.0 

1.0-2.5 

0.8-2.0 

Weight (gram) 

6.5 

6.5 

6.5 

6.0 


6.7 

6.7 

7.5 

7.5 

Recommended Replacement 

Stylus 

VM8-7D 

VM8-EL 

VM3-5D 

VM3-EL 

AT35-5D 

AT35-EL 

VM35-EL 

VM35-FD 

AT66-7D 

AT66-EL 

AT21-5D 

AT21-EL 

Specifications for AT-Tone Arms 

AT—1005 II 


AT—1007 








Overall Length (mm) 

323 

327 

Effective Length (mm) 

240 

240 

Overhung (mm) 

15 

15 

Maximum Tracking Error Angle 

1° 30' 

1° 30' 

Tracking Force (gram) 

Weight of Applicable Cartridges 

0-3.0 

0-2.5 

(gram) 

Turntable Height 

(mm, approx, as measured at 

5-24 

5-24 

cartridge thickness of 18 mm) 

30-57 

25-85 

Head Shell 

Model S: weight 8.5 grams 

Model UL: weight 6 grams 

Vertical Bearing 

Pivot Bearing 

Pivot Bearing 

Horizontal Bearing 

Radial Ball Bearing 

Radial Ball Bearing 

Effective Mass (gram) 

20 (with AT-VM35F) 

13 (with AT-VM35F) 

Remarks 

Fitted with anti-skating 

Fitted with anti-skating 


mechanism and can be 

mechanism and hydroulic 


fitted with arm lift 

arm lift 


Calotber^ U* 



Distributed by: 


J/VCCEV 
MITCHELL 


N.S.W.: 215 North Rocks Rd., North Rocks 2151. Tel.: 630 7400 • A.C.T.: Assoc. Scientific Sales 
Pty. Ltd., 29 W’gong St.. Fyshwick 2609. Tel.: 95 9138 • VIC.: 30 Kerr St.. Fitzroy 3065. Tel.: 41 7551 
• S.A.: 652 South Rd., Glandore 5037. Tel.: 93 6117 • OLD.: 2 Wren St., Bowen Hills 4006. Tel.: 

52 8266 • W.A.: 10-12 Southport St., Leederville 6007. Tel.: 81 4144 • TAS.: Lawrence & Hanson 
Pty. Ltd., Hobart; Wills & Co. Pty. Ltd., Launceston & Burnie. 
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HIFI NEWS 


Sony at the Opera House 


elsewhere. This proposal has already been 
made. 

Then Channels 10 and 11 would be moved 
up 1MHz and Channel 9A created between 
Channels 9 and 10. With Channel 4 moved 
into the new space, available channel space 
for FM would again be nearly doubled to 
provide adequate services up to 1995. 

The last phase would drop Channel 3’s 
frequency below 88MHz, adjacent to 
Channel 2. Fixed and mobile services 
between 70 and 85MHz would be displaced 
and shifted into UHF. 

Channels available in any one tran¬ 
smitting area would depend on the number 
of high power stations allocated, but as a 
rough guide, Phase 1 would provide 26 
channels, Phase 2, 42 channels, and after 
completion of Phases 3 and 4, a possible 
maximum of 50 channels would be 
available. 

Interference problems were examined in 
some detail in the report, but it was con¬ 
cluded that they could be successfully dealt 
with by careful planning of the transmitter 
network, gradual transmitter power in¬ 
creases during initial phases of the plan, 
and a program of education and assistance 
to receiver servicemen. 

The report also recommended tougher 
performance standards for future FM and 
TV receivers regarding rejection of un¬ 
wanted frequencies and secondary 
radiation from local oscillators. It also 
recommended that all TV receivers in 
future be multiband, including UHF. 


The ABCB has drawn attention to 
possible mutual interference problems 
between TV and VHF FM services. The 
new report envisages that FM services 
would have to be introduced gradually, 
in terms of number and power, and that 
tight controls may have to be enforced 
over performance of — and RF radiation 
from — new FM and TV receivers. 


The Sydney / Newcastle / Wollongong 
area was chosen to illustrate how an initial 
system would possibly be allocated as it is 
considered to be the most difficult area to 
sort out. 

In Sydney,one high power (50kW, 70 miles) 
station would be given to the ABC, four 
medium power (lOkW, 35 miles) to com¬ 
mercial radio, two high power to com¬ 
munity radio and three medium power to 
public access stations. 

A ‘community station’ is defined as a 
station which is “primarily intended to 
serve larger geographic areas or whole 
communities, run by a licensee using his 
own financial and technical resources, but 
not for profit.” Presumably this means 
music societies, educational organisations, 
etc. 

A public access station is “a station in 
which the transmitter facilities are 
operated by a central body which leases the 
time on the station to approved applicants 
with special interests.” 

The other stations in the area show a 
similar distribution, but with medium and 
low power stations only, making a total for 
the whole broadcasting area of 3 high 
power, 14 medium power and 11 low power 
channels used. This leaves 8 channels in the 
area available for future expansion. 


At about the time this issue was in transit between our printery and your local 
newsagent, Sony was making history at the Sydney Opera House, with the 
first major commercial exhibition to be staged in the new complex. 



Sandra Lewis of Sony displays the world's 
smallest colour television receiver , a 5-inch 
portable. The Trinitron type of colour picture 
tube originally pioneered by Sony is being 
scaled up for full-sized console sets. 

Under the name SATOH (Sony At The 
Opera House) the exhibition, from April 29 
to May 5, was intended to underline the 
broad horizons of Sony in consumer elec¬ 
tronics. Specifically mentioned in the 
promotional literature was the Sony effort 
in producing Japan’s first tape recorder. 


More recent developments have included 
the electret capacitor microphone, the 
trinitron colour TV picture, tube, electronic 
desk calculators and a colour videocassette 
system. 

Sony’s connection with the Opera House is 
not a new one, although this is the com¬ 
pany’s first exhibition to be held there. The 
Charles Blackman painting, “Girl Listening 
to Music,” was given to the Opera House by 
Mr Akio Morita, President and Co-Founder 
of the Sony Corporation. Mr Morita, when 
asked to summarise the aim of the Cor¬ 
poration, said it was “to educate the 
world.” This was also the spirit of SATOH. 

One of the main aims of the display was to 
explore the educational possibilities of 
video recording. Visitors were able to see 
the whole process of videotaping from a 
simulated studio, through to the final 
reproduction of video cassettes. A special 
one-day seminar, held as part of SATOH, 
was chaired by Mr Frank Watts, Director of 
Education for the ABC. 

A wall of colour television receivers was 
featured at the exhibition. Excerpts from 
current television programs were shown in 
colour, as well as footage about the Opera 
House itself. Sony colour sets will be 
available in Australia in early 1975. 

On display was the world’s smallest 
colour television receiver, a miniature 5” 
type, which can also be operated from a car 
or boat battery. Chief Executive of Sony, Mr 
Phillip Jacoby, believes that popularity of 
this style of personal viewing will increase 
as education takes a more important place 
in television broadcasting. 

Also on display was the largest colour TV 
tube made — a 27” model which has been 
specially imported for SATOH. As well, the 
latest developments in four-channel stereo 
were demonstrated in a walk-in 
quadraphonic sound room. 


2Ch-4Ch JVC Cartridge from Hagemeyer 


Listed among the new products from 
Hagemeyer (Australasia) BV is the JVC 
magnetic cartridge type 4MD-20X. 

Fitted with a Shibata diamond stylus, the 
new cartridge is claimed to be completely 
compatible with the requirements of 4- 
channel “discrete” (CD-4) discs and those 
recorded to conventional 2-channel stereo 
standards including, of course, matrix 
quadraphonic. 

Published specifications show the ef¬ 
fective frequency response as being from 
20-60,000Hz, with a channel separation 
greater than 30dB at 1kHz and 20dB at 
30kHz. Output balance is given as 0.5dB. 

Other figures include: output 2mV at 
1kHz and 50mm/s; impedance 2.5k at 
1kHz; stylus pressure 1.5 to 2gr; compli¬ 
ance 35 uDynes; load 47k — 100k. 

A removeable assembly carries the 
stylus, attached to the tip of a cantilever 
arm, at the other end of which is a 
diminutive V-shaped magnet. Also attached 



The new JVC 4MD-20X cartridge is claimed 
to be fully 2Ch / 4Ch compatible. 


to the assembly is a stylus guard, which 
protects the stylus when the head is not in 
use, flipping out of the way, when a record is 
to be played. 

Approximate retail price for the car¬ 
tridge, complete, is $55.00. (Further 
inquiries from Hagemeyer (Australasia) 
BV, 59 Anzac Pde, Kensington, NSW 2033. 
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13th-17th August 1974 
CENTREPOINT - SYDNEY 


Plans are now well in hand for the “75 
Sounds Fantastic” hifi exhibition an¬ 
nounced in our February issue and referred 
to — rather prematurely — as the “75 
Sounds Spectacular.” Fantastic, Spec¬ 
tacular, what’s the difference? 

The exhibition will be held in the new 
Centrepoint complex, in the heart of the 
Sydney business area, and central to the 
major transport systems. Choice of the 
particular venue is in line with the basic 
purpose of making the exhibition accessible 
to the largest possible number of people — 
to the general public as well as to com¬ 
mitted hifi enthusiasts. 

The exhibition will be open each day 
August 13-17 inclusive, from 11 am to 9 pm. 

A feature of the exhibition will be the fact 
that all stands will be in the one large 


auditorium area, as indicated in the 
provisional floor plan shown below. Visitors 
will be able to move from stand to stand 
without negotiating stairs or passageways 
and be able more easily to compare com¬ 
petitive products. 

Another unusual feature is that no sound 
demonstrations will be permitted in the 
display area, except through headphones, 
and there will be no cash sales on the site. 
Purpose of this is to allow visitors to narrow 
down their preferences for equipment 
which seems to suit them, free from the 
pressures and the noise that so often 
characterise a hifi exhibition. 

Listening sessions will be presented in the 
theatre, however, designed to show the 
public what modern sound equipment can 
give them, brand notwithstanding. 


1 45 

44 | 

biJ 

42 | 

| 4’ | 40 | 



LEGEND 

display areas measure 10'wide x ffdeep x (Thigh 
■denotes columns 2*square 
gangways 11'wide 


Yamaha scores in magazine review 


Yamaha audio products have taken high 
honours in a magazine-sponsored review. 
TTie magazine was the Japanese journal of 
radio engineering. “Rajio Gijutsu,” a 
monthly with a readership of 120,000. 

In its December, 1973 issue, “Rajio 
Gijutsu” published the results of its “3rd 
Japan Stereo Components Grand Prix” — a 
technically-minded, music-oriented survey 
of 600 different stereo components con¬ 
ducted by a panel of eight well-known 
audio / music critics. 

TTie products examined were divided into 
some eleven categories (covering car¬ 
tridges, receivers, tuners, pre/main 
amplifiers, etc) often sub-divided into 
groups indicating price ranges. 

In the speaker category, the eight panel 
members favoured the Yamaha Natural 
Sound Speaker System NS-690. Critic 
Shunsuke Wakabayashi noted that this 3- 

12 


way, 3-speaker system with air-tight en¬ 
closure easily reproduced all highs with 
very sharp definition and added, “the 
design, also, is in a class of its own,” citing 
the natural wood used and sturdy con¬ 
struction . 

Six of the eight panel members gave the 
Yamaha CA-1000 and Technics SU-3500 joint 
top position in the pre / main amp category. 
One of the two members voting for entries 
other than the CA-1000 nevertheless said: 
“There's no doubt that the CA-1000, with its 
Class A / Class B flexibility, is indeed a rare 
amplifier of bold design concept.” 

Still another Yamaha product to win a top 
position in the final vote was the CR-400, 
sharing first prize in the receiver category 
with the Trio KR-2300. Audio critic and 
science fiction author Tetsuo Nagaoka said 
that the CR-400 receiver was no match for 
the (more expensive) CA-1000 amplifier but 


“its tonal quality is very unreceiverish, 
more like that of an amplifier — crisply 
clear over a very flat range.” He also noted 
that despit * the short dial scale (14cm) 
“station readout is not impaired thanks to 
the signal and tuning meters which are in 
line with the scale.” 

Yamaha also took top honours in the FM 
tuner category. All but one of the panel 
listed the CT-800 among their top three 
choices — and in several cases as first 
choice. Audio critic Toshio Oka said, “the 
tuning is absolutely free of backlash. The 
smoothness with which the dial pointer 
moves across the linear slide-rule scale is 
very nice for pinpoint tuning, while the 
superiority of the CT-800’s tonal quality 
deserves to be announced in gilt letters.” 

Another Japanese hifi magazine “Stereo 
Sound” recently awarded its “Seal of 
Special Merit” to Yamaha for their NS-690 
loudspeaker system and their CA-1000 in¬ 
tegrated stereo amplifier. In class A mode, 
the amplifier distortion is down to 0.015pc. 
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Why we decided 
not to advertise 

S.A.E. 

Every amplifier manufacturer and his agent claims all sorts of perfection for 
his amplifier so what good is one more claim? Even though the claims are 
true this time? 

With all the exclusive break-throughs in circuitry, even the worst amplifiers 
must sound better than the real thing by now. 

And we thought "S.A.E. never seem to advertise in the U.S.A., and yet they're 
accepted as America's best amplifiers and loudspeakers. All the pro's rave 
about them.So why should we advertise them? Anyway, with its performance, 
looks, price and warranty, S.A.E. gear should just walk off the dealers shelves. 

Anyway our problem is not to sell S.A.E., but to get it. Our next two 
shipments are just about sold out, so what's the point in advertising? It'll only 
make the supply position worse." 

That's why we decided not to advertise S.A.E. 




Still, we ought to use the photos they sent us. 


MARK XXX, Preamplifier 


MARK XXXI, 2 x 50 watts RMS 


Sole Australian Distributors 


/eraua Industries pty: ltd . 

/ 266 Hay St., Subiaco, Western Australia 6008. 


N.S.W.: Autel Systems VIC.: Douglas Trading Co. S.A.: Sound Spectrum A C T.: Duratone Hi-Fi 

Pty. Ltd., 639 Pacific 191 Bourke St., 33 Regents Arcade Cnr. Botany St & Altree Court, 

Hwy., Chatswood, 2067. Melbourne, 3000. Adelaide, 5000. Phillip, 2606. 


QLD.: Brisbane Agencies, 72 Wickham St., Fortitude Valley 4006. 



LER 053 
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TEL-32Q/QUAD, 

4-CHANNEL 

$66.00 


There'S a new name for 
Stereo & Quad Headphones: 




discover sound you’ve never heard 
before. The Telephonies Balance 
Controller lets you sit in your favorite 
easy chair, far from your receiver or 
amplifier, and set the 4-channel 
balance exactly the way you want it. 


A leading designer and manufacturer 
of quality audio products for 40 years, 
Telephonies now introduces a 
complete line of Stereo & Quad 
Headphones. The same high reliability 
required for airline entertainment and 
communications systems is now made 
available by Telephonies, for home 
and professional use. 

The TEL-111 ELECTRET 
Headphone, for example, incorporates 
the latest advances in electrostatic 
audio reproduction providing flat 
frequency response from 18 to 
24,000 Hz, without the need for the 
conventional electrostatic power 
supply. And it reduces distortion to 
the vanishing point by using a stiff 
featherlight . diaphragm suspended 
between two permanently-diarged 
plates. The result is the clean, crisp, 
Telephonies sound, unobtainable with 
any but the most expensive speaker 
systems. 

The TEL-26 DYNAMIC Stereo 
Headphone reproduces sound so 
faithfully that once you hear it, you’ll 
never be satisfied with anything less. It 
has a separate tone control and volume 
control on each earcup to permit 
precise volume, balance and tone 
adjustments. And Telephonies 



The TEL-14 TWO-WAY Headphone 
contains a full 2-way speaker system, 
complete with crossover network in 
each earcup. Deep, smooth bass 
response from the woofers and the 
bright treble highlights of the tweeters 
overlap to make the presence of the 
music felt, just the way the artist 
intended. 

The TEL-29 LIGHTWEIGHT 
Headphone, the “Weight Watcher” 
member of the family is easy on the 
budget. Constructed of air-light 
materials for hours of easy listening, 
the Lightweight never disturbs nor 
intrudes on the music, but is not 
completely isolating. A volume control 
on each earcup allows you to adjust 
volume and balance without returning 
to your amplifier. 


mechanical 2-way speaker system gives 
you the 2-way sound without the cost 

For the breathtaking realism of 

Q uadraphonic sound, the TEL-32Q 
»UAD, 4-CHANNEL Headphone has 
two 2-way speaker systems (four 
speakers in each earcup) to let you 


If you want to hear Sound the way it 
was recorded, don’t let an ordinary 
Headphone come between you and 
your music. Demand the exceptional. 
Ask for Telephonies. 



AUSTRALIAN DISTRIBUTORS: 



Electronics Pty Ltd. 


40 years of Audio Engineering Excellence 
A Division of Instrument Systems Corporation 

202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255. 
190 Willoughby Road, Crows Nest, 2065 N.S.W. 
Ph. 439-4201 
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HIFI NEWS 


BIB hifi accessories 
from Thom Sales 

If confirmation is needed of the 



booming public interest in high 
fidelity equipment, it is surely pro¬ 
vided by the amount of hifi gadgetry 
currently on sale in department and 
specialist stores. Catering for this 
market, Thorn Sales are currently 
importing a wide range of "Bib" hifi 
accessories from the UK. 



A freely illustrated brochure to hand from 
Thorn Sales lists over forty items, variously 
aimed at the users of disc, open reel tape, 
cartridge and cassette equipment. 

For the disc user, the Bib range includes 
three different models of tracking type 
groove cleaners, for manual and automatic 
players, along with replacement items for 
same. 

In addition, there are various cleaning 
cloths and gadgets, protective sleeves and 
grips, stylus balance, record leveller, filing 
aids, a cueing device and a couple of 
presentation record care kits. 

Other gadgets, intended primarily for 
reel-to-reel tape users, include labels, 
splicing aids, and a head cleaning kit. For 
cartridge equipment, Bib offers a tape head 
cleaner, test tape and a cartridge carrying 
case. 

Cassette enthusiasts are particularly well 
served. There’s a head cleaning tape, a test 


tape, a cassette wallet and a case, and a 
variety of cassette care gadgets, available 
either in a presentation kit or separately. A 
“salvage” kit helps the user to open a 
welded cassette for repair, while another 
contains a tool and labels to transform a 
discarded pre-recorded cassette into a 
suitably labelled blank. If an enthusiast 
wants to edit and splice cassettes, the 
wherewithal is available to do it. 

Sundry general purpose tools round out 
the very extensive Bib range. 


C3 STEREO TEST 

CARTRIDGE 

How to qet 
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Though relatively new on the Australian 
market, Bib products are now making their 
appearance in stores. Further information 
can be obtained, however, from Thom 
Sales, 123 Bamfield Rd, West Heidelberg, 
Vic 3081. 


SONY TC-755 

For those who need an order of per¬ 
formance better than normally available 
from a cassette style recorder, Sony have 
recently released in Australia their TC-755 
open-reel recorder, as illustrated. 

It is a 3-head, 3-motor machine, which will 
accept 27cm reels, and will operate at either 
of two speeds, 19 or 9.5cm / s. 

Performance specifications are im¬ 
pressive, to say the least. At 19 cm / s the 
frequency response is 20-30,000Hz, or 20- 
20,000Hz plus and minus 3dB. Signal / noise 
ratio is 56dB, wow and flutter less than 
0.05pc and distortion less than 1.2pc. It has 
ferrite heads and comprehensive access 
and control facilities. 

Details from Sony Kemtron Pty Ltd, 469 
Kent St, Sydney, 2000. 





Recommended Enclosures 
for C12P and 
C12PX Hi-Fi 


by Michael Barabasz 
“Loudspeaker 
Design Engineer”. 


Speaker enclosures have been a very con¬ 
troversial subject, generally due to lack of 
understanding of their effect upon the system 
performance. Here I will discuss two recom¬ 
mended enclosures of the vented type. 

The loudspeaker performance is predict¬ 
able when the enclosure details and the fol¬ 
lowing three speaker parameters are known, 
i.e. (a) fundamental free air resonance 
(40 Hz), (b) the volume of air equivalent to 
the total speaker suspension stiffness (7.3 cu. 
ft.), (c) the total loudspeaker Q (= 0.45). 
The numerical values stated above are typi¬ 
cal values for the C12P and C12PX HI-FI 
12" models. 

The best results are obtained with an opti¬ 
mum enclosure volume of 5.5 cu. ft. This is 
derived from the relationship that the volume 
equivalent to the loudspeaker compliance is 
1.4 times the optimum enclosure volume. 
Suitable internal dimensions for such an 
enclosure are 23"W x 12V 2 "D x 33"H. The 
enclosure should be constructed from at 
least %" thick material and adequately 
braced. In addition the enclosure should be 
tuned to loudspeaker resonance frequency. 
This is achieved with a rectangular duct 
7" x 4" I.D. and having a depth of 3%". The 
position of the duct is not critical but a 
suitable position would be 2" away from the 
bottom wall. The theoretical response for 
such a system is 3dB down at 40Hz. 

However, due to large physical size many 
of us would be prepared to accept some 
compromise in bass performance resulting 
from a small enclosure. People in this situa¬ 
tion would be wise to consider a 2.5 cu. ft. 
vented enclosure having internal dimension 
of 17%"W x 9%"D x 25"H manufactured 
from %" thick material. A 4" I.D. x 5" long 
vent would suitably tune this enclosure to 
loudspeaker resonance and the system 
response can be shown to be 3dB down at 
56Hz and 10dB down at 40Hz. The bass 
reflex enclosure was chosen in preference 
to a sealed enclosure because it utilizes the 
output from the rear of the diaphragm and 
thus exhibits a higher bass efficiency. In 
addition operation at or near the enclosure 
resonance has the effect of damping dia¬ 
phragm motion which in turn reduces dis¬ 
tortion whilst acoustic output is maintained 
from the vent. 

Measurements on this particular enclosure 
revealed that for the same output level the 
THD of the 2.5 cu. ft. vented system was 
lower than that produced with same speaker 
in a 2.5 sealed enclosure. 

In the instance where the enclosure is to 
be fitted with a single wide range speaker 
the speaker should be mounted near the top 
of the enclosure. Where a C12P HI-FI is 
used as a bass driver in conjunction with 
tweeters, with or without midrange and 
associated crossover, then it is advantageous 
to mount the bass driver at the bottom of 
the enclosure and the tweeters to the top, 
with C6MR midrange in close proximity. 

PLESSEYO 

Plessey Rola Pty. Limited, 

The Boulevard, Richmond, Victoria, 3121. 
N.S.W. P.O. Box 2, Villawood, 2163. ARfi9 
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Trust AKA I to make 
amplifiers look like this, and 
then price them around $40. 


THE NAMES AND CORPORATE SYMBOLS OF AKAI AND DOLBY ARE REGISTERED TRADE MARKS. 


The only stereo cassettes with built-in amplifiers 
that are available today are AKAI Stereo 
Cassette Recorders. 
So that instead of buying a cassette deck, separate 
amplifier and two speakers, you now only need an 
AKAI Cassette Recorder and two speakers. 
And when you remember that a respectable 
amplifier will cost at least $150, it’s nice to know 
you can buy an amplifier already in a cassette 
recorder for what amounts to only $40 more than 
the equivalent model without one. 
That’s one big plus about AKAI Cassette Recorders. 
But it is by no means the only one. For example: 
The AKAI GXC-65 Cassette Recorder (centre) has 
the GX-Head which doesn’t allow dust to stick to it. 
Which means no more cleaning, and dust damage 
does not occur. Despite all this AKAI guarantee it 

for a lifetime! 

The GX-Head is unique to AKAI. As also is the 
GXC-65’s Invert-O-Matic automatic reversing 
system for continuous playback and 
uninterrupted recording. 

The combination of GX-Head, AKAI’s exclusive 
A.D.R. (Automatic Distortion Reduction) System, 
Dolby Noise Reduction System and a Special Tape 
Switch puts the GXC-65 in a class all by itself. 


The GXC-46 (left) also boasts the lifetime guarantee 
GX-Head, the A.D.R. System, Dolby Noise 
Reduction and Special Tape Switch. As well as the 
epoch-making O.L.S. (Over Level Suppressor) 
circuit to reduce recording distortion. 
Likewise the GXC-38 (right) is equipped with the 
GX-Head, Dolby Noise Reduction System, the 
O.L.S. circuit and Special Tape Selector Switch for 
CR0 2 (Chromium Dioxide) tape. 

And as with the GXC-65 and 46, the GXC-38 has, of 
course, the AKAI 12 watt 
“total music power”amplifier. 

Each cassette recorder is also available as a stereo 
cassette deck. In other words, without the 
built-in amplifier. 

AKAI equipment (whether cassette recorders or 
decks, tape recorders or decks, amplifiers or 
speakers) all possess similar advanced technical 
breakthroughs and are all part of AKAI’s world 
renowned expertise. 
Equipment other than AKAI, however expensive, is 
bound to be an anti-climax. 
Distributed by AKAI Australia Pty. Ltd.; Sydney 
phone: 61 9881; Melbourne phone: 81 0574; 
Brisbane phone: 440171; Adelaide phone: 74 1162; 

Perth phone: 65 5833. 

AKAI 

The very real sound experience. A kioi 
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Garrard release two new 
belt-drive record players 


Although exhibited towards the end of last year, two new belt-drive Garrard 
record players have just recently become available on the Australian market. 
One of them, the Zero 100SB, has been developed from the highly successful 
Zero 100 and, as such, will be of prime interest to high fidelity enthusiasts. 

by NEVILLE WILLIAMS 


The other player, the 86SB, employs the 
same turntable drive mechanism but uses a 
conventional rather than an articulated 
arm — with, of course, a considerable 
saving in cost. The 86SB will be an obvious 
candidate for systems in which there is a 
greater emphasis on economy. 

Release of the new Garrard players is 
particularly interesting in view of a 
discussion which the writer had, during 
1972, with Mr Allan Say, chief design 
engineer of Garrard in England. Mr Say 
was in Australia, partly to promote the then 
relatively new Zero 100 player/ changer. 

In fact, the Zero 100 had been released in 
the United Kingdom in March 1971 but the 
demand was so high in the UK and the USA 
that it was not until well into the following 
year that the units saw the light of an 
Australian day. 

The main point of interest about the Zero 
100 was the articulated arm which changed 
the angle of the head assembly, relative to 
the arm, as it moved across the surface of 
the record. Details of the mechanism were 
given in our July 1971 issue. Included in the 
article was a curve which showed that a 
rigid arm will typically produce a tracking 
error varying from plus 1 degree at a 2-inch 
radius, to minus 1 degree at 3 inches, and to 
about plus 5 degrees at the outside of a 12- 
inch record. Only at two crossover points 
(radius equals 2.3 and 4.1 ins approx) is the 
tracking error zero. 

Against this, the new Garrard cantilever 


arm, when properly set up, gave virtually 
perfect tracking across the whole surface. 

In addition to the “zero error” feature, 
the arm design included a number of other 
refinements so that, even now, it still 
represents one of the most ambitious on the 
market. Cartridge tilt angle is variable, so 
that it can be set for either single play or 
stacked records. Anti-skating bias is 
provided by two disc magnets, which can be 
adjusted to provide just the right amount of 
“outwards” bias to offset the inwards pull 
of the groove and stylus. The counterweight 
is “decoupled” by a rubber bush to control 
arm resonance, and the playing weight can 
be adjusted accurately by a weight sliding 
against a scale calibrated to 3 grams. 

In the discussion which Jim Rowe and I 
had with Allan Say, it was evident that the 
Zero 100 was very much his “baby”, and the 
climax to many years of mass producing 
less ambitious record player / changers. He 
talked at considerable length about the 
parameters which governed the design of 
arms and cartridges. To a large degree, it 
seemed that the Zero 100 was his company’s 
reply to the common assumption that a 
record changer must fall short of true high 
fidelity requirements, because of the work 
load on the mechanism, and the necessarily 
high playing weight. 

Here, in fact, was a unit which could be 
set up either as an automatic player with 
rotating centre spindle, or as a regular 
changer. It had zero tracking error, other 


modern refinements and it could track, if 
need be, with a playing weight of less than 1 
gram — about a half that required by the 
average high quality magnetic cartridge. 

Acting as “devil’s advocates”, Jim Rowe 
and I questioned the provision for record 
change facilities. Would an enthusiast, who 
found it appropriate to use a high quality 
magnetic cartridge, be likely to stack his 
records in changer mode? If not, wouldn’t 
the changer mechanism be something of a 
waste and a possible extra source of 
trouble? 

Alan Say’s retort was simply that the Zero 
100 was designed to meet a range of needs. 
It could be used as a straight automatic 
player, with a high quality head, for 
prestige recordings. But it offered the 
changer facility for those who may need it, 
without the limitations of a less refined 
design. In fact, by changing the spindle and 
possibly the headshell, the same player 
could be used in two distinct roles in a 
family situation. 

Allan Say pointed out that, in the USA, 
preference for record changers in the high 
quality market was much stronger than in 
the UK or Australia. 

What about the zero tracking error? Did it 
offer a discernible improvement in sound 
over a conventional, high quality rigid arm? 

Allan Say’s reply was more cautious. If 
we were talking about gross distortion, the 
answer would have to be “no” because, if it 
were otherwise, other major and respected 
manufacturers would certainly have ac¬ 
cepted the challenge of an articulated arm. 

However, he had reason to believe that 
there were second-order benefits to be had 

On the left is the new Garrard Zero 100SB 
automatic player. The 86SB on the right has 
the same drive mechanism but a rigid rather 
than an articulated arm. 
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GARRARD PLAYERS 


from eliminating tracking error, including 
a reduction of more subtle distortion ef¬ 
fects, improved balance between tracks and 
preservation of stereo phase relationships. 
Such effects could only be isolated by a 
carefully organised research program. 

From there we turned to the drive motor. 
With so much attention to the arm and head 
mechanism, did it not seem odd that 
Garrard had retained a conventional idler 
wheel drive to the turntable? Why not belt 
drive, which surely must offer much rpore 
mechanical decoupling between the high 
speed drive elements and the turntable? 

These questions had obviously been asked 
before and Allan Say was ready with a 
defence for the company’s decision: 
Provided proper care is taken in the design, 
and quality control is maintained, rumble 
need not be a problem with an idler wheel 
system, he said. 

It was, far and away, the most commonly 
used drive system and had been used in 
literally millions of players by his company 
alone. It was a system from which a high 
degree of reliability could be expected and 
this had to be a major consideration in the 
marketing of a new product line. 

He went on to stress that belt drive was 
not the automatic panacea that it was 
sometimes thought to be. Belts could 
become misshapen and run unevenly, if 
great care was not taken with the material. 
Even then, they could flap along un¬ 
supported sections and introduce a speed 
modulation as a result. 

Would his company be considering a belt- 
driven version later? 

Maybe yes, maybe no. But first they had 
to produce enough of the existing model to 
meet world demand! 

And, there, Allan Say had a point. Bet¬ 
ween March 1971, when it was released, and 
June 1972, production of the Zero 100 had 
reached the 100,000 mark and it was on its 
way to its second 100,000 while its designer 
was talking with us in Australia. 

And, for a relatively expensive unit, those 
are not bad figures! 

Our review of the Zero 100 was published 
in the April 1972 issue and was substantially 
favourable. Since then, the writer has been 
using the same player over fairly lengthy 
periods and is in a position to qualify the 
review in three ways: 

1. The player has rarely been used in 
changer mode, because the writer is not a 
“chain” listener and has little inclination to 
stack records. The automatic play and 
cueing features are valuable, however, and 
work well. 

2. The earlier comments about motor 
rumble were justified. Under ordinary high 
quality listening conditions, with average 
recordings, the rumble is sufficiently below 
program level not to present a problem. 
However, under provocative conditions of 
accentuated bass, or acoustic feedback, or 
with low level recordings, motor rumble 
can become evident to the critical ear. 

3. We stated that the changer would track 
and trip the mechanism reliably at 1 gram 
and that l»/ 2 grams would be an entirely 
practical playing weight. The figures do the 
player less than justice. In fact, we used it 
for most of the time with an Empire 1000ZE 
cartridge, with the tracking weight set at 
3 / 4 -gram. Tracking and tripping was at all 
times completely reliable. 


That the Zero 100 suits many users is 
evident from the continuing high sales. It 
will continue to be available in Australia as 
Garrard’s top of the line record changer at a 
recommended retail price of $188.50. A 
suitable base and perspex cover is priced at 
$24.00. A magnetic cartridge can be sup¬ 
plied separately but it is assumed that, in 
many cases, purchasers will prefer to make 
their own arrangements. 

In view of what has been said, it will be 
apparent that the new Zero 100SB unit is, in 
fact, the kind of unit that our discussion 


envisaged — one biased definitely towards 
the enthusiast market. 

The most important change, of course, is 
the substitution of belt drive and this 
provides the expected bonus: a reduction of 
rumble by more than lOdB. Actual 
measured figure from the randomly 
selected unit was: rumble less than —45dB, 
measured against 5 cm/ sec at 1kHz (un¬ 
weighted). Maker’s specification is —63dB 
(DIN B) 

The drive motor is a 4-pole synchronous 
type, fitted with a two-step pulley. A belt of 
synthetic rubber is used, which is shifted 
between the steps by a guide, forming part 
of the speed change and auto-play 
mechanism. Four positions are provided to 
accommodate 12, 10 and 7 in discs at 33- 
1/ 3rpm, and 7in at 45rpm. 

Substitution of belt drive has meant 
sacrificing a feature of the original Zero 100, 
namely the vernier speed adjustment and 
the in-built illuminated strobe. The speeds 
are now fixed at either 33-1 / 3 or 45rpm but 
our tests showed that they are virtually 
“spot-on”, indicating very close control on 
the drive spindle diameter. 

An ll»/ 2 -inch diameter turntable is used, 
die-cast and machined, and weighing 2.3kg. 
It carries a heavily ribbed mat to support 
the disc. Manufacturer’s specifications for 
wow and flutter read “typically 0.12pc 
peak” and, in practical terms, it can only be 
described as “negligible”. 

The articulated arm is virtually the same 
as fitted to the original Zero 100, ensuring 
virtually zero tracking error. It is hard to 
escape a conviction that the articulated 
mechanism must add to arm stiffness but it 
certainly can’t add much, because the unit 
tested tracked and tripped quite reliably 
with a playing weight of only V 2 -gram. Most 
cartridges themselves need much more 
than this for reliable groove tracing. 

The automatic operation is very smooth, 
as also is the manual control. The cycle 
takes 11 seconds from initiation to play 
(with a 33rpm disc) and 5 seconds to switch 
off. 


Initial setting up involves sliding a 
counterweight with compliant centre along 
the arm — still a rather fiddly operation! 
Once balance has been achieved, the actual 
playing weight can be set with the 
calibrated slider beneath the forward 
section of the arm. Bias torque can be set to 
suit the playing weight and the type of 
stylus. 

The one criticism we had of the Zero 
100SB is that, with a tall cartridge in the 
headshell (or tray), the arm is canted 
slightly upwards towards the disc. Func¬ 


tionally it is not important but an arm 
always looks better if its playing attitude is 
horizontal. 

If the Zero 100SB has lost one feature, in 
the variable speed / strobe light system, it 
has gained another which will be of interest 
to the enthusiast. A resettable counter on 
the base operates each time the arm 
traverses the turntable and provides a good 
guide as to the number of playings with a 
particular stylus. The counter has a full 
scale indication of 1600 playings but it can 
be reset, or read in approximate hundreds 
of playings, providing a far better guide 
than the usual “guesstimation”. 

Recommended retail price of the Zero 
100SB player is the same as that of the 
original Zero 100 player / changer: $188.50, 
plus $24.00 for base and cover if required, 
cartridge not included. 

The drive mechanism of the less ex¬ 
pensive 86SB player is virtually identical 
with that of the Zero 100SB and the same 
remarks apply. The obvious difference is 
that it has a conventional rigid arm, with 
resiliently mounted counter balance, sliding 
weight calibrated to 4 grams, and an ad¬ 
justable torque compensator. 

On test the 86SB performed very well with 
the one reservation that the lowering was 
not quite as smooth as the Zero 100SB. A 
spokesman for the distributors stated that 
this was not characteristic of the model and 
that its behaviour should be identical with 
the 100SB. 

Recommended retail price of the 86SB is 
$129.00, plus $24.00 for the base and cover, 
cartridge not included. 

Both players are guaranteed for one year 
from the date of purchase, the guarantee 
covering parts and labour. Service centres 
have been established in all capital cities. 

The new Garrard players will be handled 
by major hifi dealers and stockists 
throughout Australia. If supply difficulties 
are encountered, inquiries may be directed 
to the distributors: Interson Ptv Ltd, 64 
Winbourne Rd. Brookvale, NSW 2100. £ 



Close-*]p picture of the Zero 100SB articulated arm. The counter mechanism is built into the 
base moulding, closest to camera. Curiously, the first electric gramophone motor produced 
by Garrard and Company in 1928 was the mode! E, which used belt drive to the turntable. 
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Sony presents a complete line of new mikes. From a tiny “tie- 
clip” model to a professional “paired” model for stereo pick-up, 
over fifteen different models are available to meet a 
wide variety of sound pick-up needs. Thanks to the successful 
utilisation of the electret principle which was pioneered by 
Sony, the professional “condenser” sound is now within the 
reach of amateur recording buffs. The crystal clear high tones 
and excellent transient response, so necessary for good music 
recording, are only attainable from condenser microphones. 

The absence of high peaks and deep valleys in the response 


of condenser microphones is also very desirable for P.A. 
(Public Address) use where elimination of acoustic feed-back 
and good articulation are essential. The moderately priced, 
maintenance-free dynamic microphones are especially suited 
for permanent or budget-priced installations. 



Sony Kemtron Services Pty.Ltd. 


SYDNEY: 26 2651, MELBOURNE: 874 8222, 
ADELAIDE: 93 2338/9. BRISBANE: 44 4488, 
PERTH: 81 3422, LAUNCESTON: 25 322, 
CANBERRA: 95 2100. Agent* NEWCASTLE: 
61 4991, WOLLONGONG: 84 8022. 


SPECIFICATIONS 

ECM-99 

ECM-16 

ECM-23 

ECM-280 

ECM-270 

ECM-170 

ECM-250 

ECM-220 

ECM-18N 

ECM-95S 

Directivity 

Uni (one 

Omni 

Uni 

Uni 

Uni 

Omni 

Uni 

Uni 

Uni 

Uni 

Frequency 

Response 

point stereo 
microphone) 

50-12, 000 Hz 

50-13, 000 Hz 

20-20, 000 Hz 

30-18. 000 Hz 

40-16, 000 Hz 

20-16, 000 Hz 

50-14, 000 Hz 

50-12, 000 Hz 

50-12, 000 Hz 

70-10, 000 Hz 

Output 

250 Ohms 

250 Ohms 

250 Ohms 

200 Ohms 

200 Ohms 

200 Ohms 

200 Ohms 

200/10K Ohms 250 Ohms 

1,500 Ohms 

Impedance 
(100 Hz) 

Output level 

unbalanced 

unbalanced 

balanced 

balanced 

balanced 

balanced 

unbalanced 

unbalanced 

unbalanced 

±20% 

-56.8 dB 

-57.8 dB 

-56.0 dB 

—56.OdB 

—57.0dB 

-56.0 dB 

—57.OdB 

—58/—41 dB 

-56.8 dB 

-54 dB 

(OdB — 1 V/10/i 
bar) 

Signal-to-noise 

Better than 

Better than 

-64.0 dB 
(w/pad) 
Better than 

Better than 

Better than 

Better than 

Better than 

Better than 

Better than 

Better than 

ratio (1000 Hz 

60 dB 

66 dB 

66 dB 

64 dB 

66 dB 

64 dB 

66 dB 

64 dB 

60dB 

60dB 

10/<- bar) 

Inherent noise 

Less than 

Less than 

Less than 

Less than 

Less than 

Less than 

Less than 

Less than 

Less than 

Less than 


34 dB SPL 

28 dB SPL 

28dB SPL 

30dB SPL 

28dB SPL 

30dB SPL 

28 dB SPL 

30 dB SPL 

34dB SPL 

34dB SPL 

Wind noise 

Less than 

Less than 

45dB 

Less than 

Less than 

Less than 

Less than 

Less than 

Less than 

48 dB 


45dB SPL 

50dB SPL 

-*-5 db SPL 

50dB SPL 

50dB SPL 

40 db SPL 

50 dB SPL 

50 db SPL 

35dB SPL 

±5dB SPL 

Maximum sound 

126db SPL 

126dB SPL 

130 db SPL 

128dB SPL 

126dB SPL 

126dB SPL 

126dB SPL 

126dB SPL 

126 dB SPL 

122dB SPL 

pressure level 
Dynamic range 

92 dB 

98 dB 

102dB 

98 dB 

98 dB 

96 dB 

98 dB 

96 dB 

92 dB 

88dB 

Weight 

285 g (10 oz) 

31 g (1.09 oz) 

190 g (6.7 oz) 

145g (5.1 oz) 

125g (4.4 oz) 

160 g (5.6 oz) 

145 g (5.1 oz) 

275 g (9.6 oz) 

180 g (6.3 oz) 

140g (4.9 oz) 


Stand by to record-with Sony! 
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They’re talking about 
Capitol 2 recording tape 


Musicians, hi-fi experts, music lovers 
of every kind are talking about the Capitol 2 
cassette — the world’s best iron-oxide tape. 
They’re raving about the frequency response, 
(20Hz-20,000 Kz); the backcoating that makes 
the cassette jamproof; and the Stakpak — 
probably because it just happens to be the 
world’s ultimate in cassette storage. 


(Stakpaks come with 2 Capitol 2 cassettes 
that snap together like a chest of drawers — 
each with its own label). 

Try the world’s best iron-oxide tape. 

And next time you hear someone talking about 
Capitol 2 ... you’ll know it’s not just 
idle gossip. 


Capitol 2 


Gets the good sounds right. 



International leaders in electronics, records and entertainment. 
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Some basic rules of 


microphone technique 



It’s amazing how often a speaker, performer, or lecturer “loses” his audience simply 
because he doesn’t take the time to master microphone technique. It is really just a matter 
of practice and common sense. 


One of the most frequent errors occurs when a speaker turns away from the 
microphone and keeps on talking. His voice is lost — the microphone can’t follow him. Face 
the microphone whenever you’re talking ... if you want to look around at various mem¬ 
bers of your audience, make the microphone your pivot point, and talk across the “face” of 
the microphone when looking to the left and right. On the other hand, you should turn away 
at times. A speaker who clears his throat or coughs directly into the microphone may rock 
an entire audience. 


The sure sign of an amateur speaker is blowing into or rapping a microphone to see if 
it’s operating. Yes, it indicates whether sound is coming through or not, but it doesn’t give 
you any idea of the volume at which your voice will be reproduced. If you are the first 
speaker, test the sound system by talking. “One, two, three, four” is as good as anything 
else. (Of course, imder most circumstances other speakers will precede you to the 
microphone. Listening carefully to them will give you a good idea as to the sound level of 
the public-address system. If the sound is low or too loud have one of your associates ask the 
sound man to adjust the volume to the proper level.) 


Don’t fiddle with papers in front of the microphone, or handle the microphone itself in 
any way. Even very slight sounds may be amplified to an annoying extent. A loose-leaf 
notebook or 3x5 cards can eliminate this problem. 


The speaker who gets up close and breathes into the microphone will blast his audience 
with hissing, sibilant (S-S-S-S-S or Sh-Sh-Sh-Sh-Sh) noises. Also he will produce a series of 
annoying breath sounds that go “pop-pop-pop” at every “B”, “P”, “D”, “G”, “T”, “K” 
and other “hard” letters. (This problem can be solved by putting a windscreen on the Shure 
Unidyne microphone, or by using a Shure Unisphere ball-type pop and wind-proof 
microphone.) Also, standing too close to a unidirectional microphone can produce a 
“booming” sound. Proper microphone technique requires a speaker to stand no less than 12 
inches away, and speak over the top of the microphone or to one side of it - not directly into it. 


The day of the leather-lunged orator is over. Electronics has created an entire new 
method of public speaking. No longer is it considered good taste to shout at an audience 
throughout a speech. The relaxed, “fire-side chat” technique employed by skilled speakers 
is most suitable. You can warm up your audience immediately by speaking in a friendly, 
conversational tone. When the time comes to drive home a point, you may raise your voice 
— remembering to back away from the microphone when you do. 


By all means, amateur speakers should practice their technique with a tape recorder 
before being turned loose on the public. Let them read their actual speech. When it’s played 
back, they will hear the places in which they spoke too loudly or too softly or failed to 
remember they were using a microphone. A few sessions with the tape recorder will give 
almost any speaker a knowledge of good microphone technique. 


DON’T “AH” and “UH” during pauses between words or sentences. DON’T USE 
REPETITIVE WORDS OR PHRASES. DON’T MAKE UNPLEASANT SOUNDS SUCH AS 
CLEARING THE THROAT, COUGHING, ETC. while facing the microphone. (If you must 
cough, turn away from the microphone.) 

One very important suggestion: practice “talking” the address, even if you intend to 
read it. This “talking” effect can be achieved by listening intently to the sound of your voice 
coming back over the tape recorder and changing your voice technique when you re-record 
your address. Keep this cycle up until your “play-back” voice really sounds as if you’re 
talking, not reading! 


This article is reproduced by courtesy of Shure Bros Inc. Shure is represented in Australia by 
Audio Engineers Pty Ltd, 342 Kent St, Sydney 2000. 
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News Highlights 



Ultra-sensitive solid state TV camera 


The world’s most sensitive solid state 
television camera — capable of taking 
pictures by the glow of a candle — has been 
developed by engineers at the General 
Electric Research and Development Center 
in Schenectady, NY. 

Wallet-sized and weighing less than a 
pound, the new camera can be adapted for 
use with an ordinary television set to 
produce exceptionally crisp images even 
when light levels are extremely low. 

The heart of GE’s new camera is a 
charge-injection solid state imager — a 
quarter-inch-square metal-oxide- 
semiconductor chip. Covered with 10,000 
pairs of miniature capacitors, the light¬ 
sensing chip performs the same job as the 
camera tube in conventional television 
cameras; ie it converts a visual image into 
an electronic video signal. 

“Since this miniature camera can be 
fabricated with current solid state manu¬ 
facturing techniques, it could potentially be 
manufactured for a fraction of the cost of a 
conventional television camera,” Dr Arthur 
M. Bueche, GE Vice President for Research 
and Development, said today. “The com¬ 
pact, lightweight TV camera will be ideal 
for surveillance purposes on military bases 
and other high-security govenment in¬ 
stallations, as well as in banks, museums, 
stores, and other businesses,” the GE 
executive pointed out. “Another market 
may be the colour imaging systems in 
commercial colour TV cameras,” he noted. 

“The solid state TV camera may also 
have an eventual impact on the field of 
consumer electronics,” Dr Bueche said. 
The device could be combined with a small 
video tape recorder and a home television 
set to produce “instant replay” home 
movies. 

GE’s new camera is smaller and has 
more than nine times the resolution of 
another developmental solid state television 
camera announced last year by the General 
Electric Research and Development 
Center. As in the previous camera, each 
pair of capacitors on the imager chip func¬ 
tions as an individual light-sensing device. 
As light strikes the chip, each capacitor pair 
collects a charge proportional to the light 
striking it. 

To process the electrical charge into a 
television picture, each pair of capacitors is 
individually addressed by scanning circuits 
to release its charge, “injecting” it into the 
base of the chip. Electronic circuits process 
the charge to reproduce the image on a 
television screen. The imager can be 
scanned at speeds compatible with ordinary 
television sets. 

The developers of the new camera, GE 
project engineers Gerald J. Michon and 
Hubert K. Burke, believe that the charge- 



injection principle offers several important 
advantages for their camera. Since no 
special structures are needed for transport¬ 
ing the signal charge, almost the entire chip 
can be made photosensitive, giving the GE 
TV camera by far the highest sensitivity yet 
achieved by a solid state imager. 

“Another advantage is the chip’s high 
tolerance to defects,” the developers say. 
“If a pair of capacitors should fail, the 
result is only one minute dark spot on the 
screen. In other types of solid state 
imagers, the charge is passed from 
capacitor to capacitor for processing, and 
failure of a single element can mean 
darkening of an entire line in the picture. 



“In addition, our imager produces the 
clearest and sharpest pictures known to 
date in a solid state television camera, and 
it maintains this high picture quality even 
under low light levels because we don’t lose 
part of the signal in transferring it before 
processing,” Burke and Michon point out. 
Under low light conditions, the scanning 
rate of the camera can be slowed for still 
greater sensitivity, as might be required in 
certain specialised situations. 

Although the present GE camera lacks 
the resolution of commercial television 
cameras, future models are expected to 
approach and possibly equal commercial 
TV camera picture quality. 


Renewed interest in MHD energy 


The Avco Everett Research Laboratory 
Corporation, a pioneer in the field of 
magnetohydrodynamics (MHD), is 
preparing for a resurgence of activity in 
this field as the energy crisis worsens. 
Developed originally to simulate re-entry 
conditions for ballistic missiles, MHD 
generators could possibly be used to 
generate electricity from coal and other 
fuels more efficiently, and with less 
pollution, than present systems. 

Basically, magnetohydrodynamics 
consists of passing a high temperature, 
highly ionised gas through a magnetic field 
and tapping off the electricity generated. 
The exhaust gases from the magnetic field 
“channel” still possess a large amount of 
residual energy which can be used to drive a 
more conventional turbine generator to 
produce additional electricity, or it can be 
used to pre-heat the gas fuel which has to be 
heated to some 3,000F to ionise. Additional 
ionisation is achieved by seeding the gas 
stream with cesium or potassium car¬ 
bonate. 

Avco researchers, and others, have been 
doing research and development on 
magnetohydrodynamics for the past 15 
years, including design, fabrication and 
operation of experimnetal MHD generators. 
On the basis of this work, Avco claim that it 


is feasible to have a large coal-fuelled, 
commercial MHD generator in operation by 
the mid-1980’s. In addition to having a 
conversion efficiency of 60pc (50pc higher 
than other generators), a commercial MHD 
plant can burn any fossil fuel at low cost 
with dramatic reductions in air and water 
pollution. 

Other main advantages inherent in 
magnetohydrodynamic power generation 
are as follows: 

• Fast start-up; MHD power plants can go 
from start to full power operation almost 
instantaneously, thus making them highly 
suitable for meeting peak demand periods; 

• MHD plants are flexible in that they can 
(theoretically) operate on any source of 
heat or fuel, including atomic systems; 

• MHD generators have a high degree of 
reliability since they employ no moving 
parts. 

Significant research programs on 
magnetohydrodynamics are also under way 
in Japan, West Germany, and the Soviet 
Union which is the present world leader in 
magnetohydrodynamics. The Russians 
have designed and built a 25MW MHD pilot 
plant near Moscow’s Sheremetyevo airpot. 
The plant, which operates off natural gas, 
has an inverter system for feeding elec¬ 
tricity directly into the Moscow grid. 
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NASA plans new 
infrared telescope 

NASA plans to build and install the world’s 
largest infrared telescope on Mauna Kea, 
Hawaii, according to an announcement 
made recently by Dr. John E. Naugle, 
NASA Associate Administrator for Space 
Science. 

Mauna Kea, the highest mountain in 
Hawaii and nearly 14,000ft above sea level, 
was chosen for the $US6 million facility 
after extensive surveys of several potential 
sites in Hawaii, Arizona, and Mexico’s Baja 
California peninsula. The 3-metre (120- 
inch) telescope will be operated as a 
nationally available facility for NASA by 
the University of Hawaii, under the overall 
direction of Dr. William Brunk, NASA Chief 
of Planetary Astronomy in Washington, DC. 

The facility will be used primarily to 
provide supporting and complementary 
data to NASA’s planetary exploration 
programs. Infrared observations of the 
outer planets and their satellites can 
provide basic data on the temperatures and 
surface characteristics of these bodies. 
Such information is desired in early 1977, 
prior to the launch of the Mariner 
Jupiter / Saturn mission, to optimize 
planning for the encounters with Jupiter 
and Saturn. The facility will also provide 
the US with a national capability for 
ground-based observations of other 
astronomical objects in the middle and far 
infrared portion of the spectrum. 

An infrared telescope, while similar in 
general appearance to a conventional op¬ 
tical telescope, is uniquely designed to 
eliminate the effect of undesired local in¬ 
frared radiation, either from the sky or 
from the telescope itself. The construction 
of a large infrared telescope has been one of 
the top priority items listed by the National 
Academy of Sciences in a recent study, 
“Astronomy and Astrophysics for the 
1970’s.” Completion of construction is 
planned for mid-1976, with the first ob¬ 
servations in early 1977. 

The modest efforts made in this field over 
the past few years have already paid 
scientific dividends, including a better 
understanding of the nature of the planets, 
interstellar dust, exploding galaxies and 
galactic nuclei. 


AWA appoints new Chairman 


Mr J. A. L. Hooke has been appointed 
Chairman of Directors and Chief Executive 
of Amalgamated Wireless (Australasia) 
Limited. He succeeds his father, Sir Lionel 
Hooke, who died recently. 

Mr Hooke is a first class honours 
graduate pf the University of Sydney in 
Science and Engineering. He was awarded 
the University medal. 

On completion of his university studies, 
he spent some months on overseas in¬ 
vestigations and then joined Amalgamated 
Wireless Valve Co. Pty Ltd. at Rydalmere 
where he was appointed Manager of the 
Semiconductor Division in 1960. 

He was subsequently transferred to an 
executive position in Amalgamated Wire¬ 
less (Australasia) Limited as Assistant to 
Deputy Manager. He was appointed 
Assistant General Manager in 1966, Deputy 
General Manager in 1968, Deputy Managing 
Director in 1970, and Managing Director in 
1971. 



Colour transmitter 
contract to AWA 

Six colour television transmitters have 
been ordered by the Australian Post Office 
from Amalgamated Wireless (Australasia) 
Ltd for the Australian Broadcasting 
Commission. The transmitters, which will 
be used as three parallel pairs at sites in 
Sydney, Canberra and Hobart, will be in¬ 
stalled this year and will be ready for the 
colour service when it begins in March 
1975. 

Of the latest design, they are being 
manufactured at AWA’s North Ryde works. 
They incorporate the Marconi RF drive unit 
which provides low-level intermediate 
frequency modulation and shaping of the 
vestigial sideband characteristics required 
for television. 

In the past decade there has been a 
progressive improvement in performance 
stability. Modern transmitters can be leff 
unattended for two-month periods allowing 
the staff to concentrate on programme 
requirements in the studio. In addition, 
modern transmitters settle down much 
more quickly after switch-on than earlier 



Above, one of the colour transmitters 
undergoing tests at AWA's North Ryde 
works. 

models, normally reaching guaranteed 
performance in five minutes and levelling 
off within 30 minutes. This greatly reduces 
“waiting time” and means that the standby 
transmitter can be left completely un¬ 
powered. 


Computer reconstructs accidents 


A new system in which a computer “in¬ 
vestigates” and reconstructs highway 
accidents has been developed by the 
Calspan Corporation, Buffalo, New York. 
Accidents are reconstructed, by the com¬ 
puter, from information supplied by a mini¬ 
computer at the scene of the accident. 

Calspan designed, built and successfully 
tested prototype units of the new system 
during the past two years under a 
$US200,000 contract from the National 
Highway Traffic Safety Administration 
(NHTSA), US Department of Tran¬ 
sportation. A further $150,000 contract has 
been awarded to Calspan by the NHTSA to 
enable further refinements to be carried out 
on the system. 

Raymond R. McHenry, assistant head of 
Calspan’s Transportation Safety Depart¬ 
ment, said that the mini-computer auto¬ 
matically processes accident information at 
the scene. This information is then tran¬ 


smitted (by radio) in computer language to 
the large base computer which attempts to 
reconstruct the accident. 

The data material used by the main 
computer for accident reconstruction in¬ 
cludes a description of the vehicles, the type 
of accident, length and direction of skid 
marks, and damage to cars and obstacles, 
as well as data on debris, terrain, in¬ 
formation provided by drivers and wit¬ 
nesses, and other relevant factors. 

The computer is programmed to rank the 
importance and reliability of various items 
of evidence, and informs the accident in¬ 
vestigator in the field when it has sufficient 
information to reconstruct the traffic 
mishap. The end result is a statement, by 
the computer, on the contributing factors 
and principal causes of the accident. If 
desired, the computer can also be 
programmed to indicate possible traffic law 
infractions. 


At any time during the investigation, the 
mini-computer in the field van can provide, 
at the push of a button, an instant “sketch” 
of the reconstructed accident up to that 
point. 

“We view this system as a major advance 
in the reconstruction of automobile ac¬ 
cidents,” Mr McHenry said. The com¬ 
puterised accident information, he ex¬ 
plained, could also be used for the following 
purposes: 

• Evaluation of the safety aspects of various 
makes of cars, and of the merits of existing 
protective systems for motorists; 

• More precise determination of accident 
and injury causes. In particular, the role of 
the driver, the car, and the highway in a 
given accident could be determined. 

Although the Calspan system for mathe¬ 
matically reconstructing highway ac¬ 
cidents is highly sophisticated, the system 
has been electronically automated to the 
extent that it can be operated by police after 
only a limited amount of training. 

— George E. Toles. 
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NEWS HIGHLIGHTS 


Electronic mechanic for forklift trucks 


According to the Industrial Truck 
Division of Allis-Chalmers Corporation, 
Matteson, Illinois, electric forklift trucks 
have many advantages when compared to 
conventional engine powered vehicles. 
These advantages include: lower costs, no 
pollution, and less noise. 

Electric vehicles do, however, have th^ir 
problems since they are controlled by fairly 
complicated methods. Maintenance 
equipment for these vehicles usually 
requires specially trained maintenance 
personnel, 

Allis-Chalmers recently took the lid off a 
space age type of electronic control in which 
the various circuit modules that carry in¬ 
structions to the working components (eg, 
drive motors, hydraulic pumps and brakes) 
are of the “plug-in” type. A device called an 
analyser is used to check the condition of 
these circuit modules. The analyser is a 
“go”, “no-go” type involving pushbuttons 
which trigger responses that can be seen 
instantly on the indicator dial. By using the 
analyser and a simple instruction guide, 
even an unskilled person can locate the 
source of a fault. 

The analyser is capable of testing battery 
voltage, and will detect faulty connections, 
electrical short circuits, the current level. 



and the voltage level. In addition, the device 
can be used to test the various circuit 
modules. A complete test procedure takes 
about 10 minutes. Should a fault be located 
in one of the circuit modules, it is simply a 
matter of slipping the module out and 
replacing it with a new one. 

— George E. Toles. 


Electric bicycle beats 

A German racing driver / car accessory 
shop owner, Joachim Egenolf, 32, of 
Munich, has come up with an ingenious 
electric bicycle to beat the petrol shortage 
and the Sunday driving ban. 

First, Mr Egenolf took the electric motor 
out of his lawnmower and mounted it over 
the front wheel of his bicycle, together with 
a small shaft that presses onto the tyre of 
the wheel. He then simply took the 12V 
battery out of his Volkswagen and placed it 
on the rear carrier of his bike, securing it 
with strong elastic bands — and connected 
the motor to the battery. The result — a 
simple battery powered bicycle capable of 
being operated either exclusively by bat¬ 
tery or pedal assisted. 

Mr Egenolf’s invention is capable of 
speeds of up to 27V2km/hour (approxi¬ 
mately 19mph) and, if one uses nothing else 
but the battery, it will operate for a period 
of about one hour. 

STC to supply microwave 
equipment to SEAQ 

The Southern Electric Authority of 
Queensland (SEAQ) has contracted with 
Standard Telephones and Cables Pty Ltd to 
supply 1.5GHz microwave radio relay 
equipment to link South Pine Substation 
(Brisbane) with the new Gladstone Power 
Station and intermediate substations. The 
new microwave link will span a distance of 
270 miles. 

The 60-channel system will carry voice 
communications between the Authority’s 
operating personnel, data system con¬ 
ditions (such as voltages, power demand, 


driving ban 



and the positions of circuit breakers in 
switchyards), and signals for the remote 
control of major transmission feeders. 
Other signals will automatically activate 
protective devices to prevent damage to 
costly equipment should a fault develop in 
the transmission line or generation plant. 

In addition to the microwave system, STC 
was also awarded the contract for mobile 
radio and base station equipment, which 
will be used in conjunction with the radio 
links. A total of six VHF base stations will 
be supplied. These will be located at the 
main terminal points, South Pine and 
Gladstone, and at Donovan’s Nob, 
Ghrooman Bille, Gin Gin and Miriam Vale 
along the transmisssion line route. 


Improved 
communications 
for off-shore gas rigs 

A £5 million project to provide reliable 
high-quality communications for gas and oil 
production platforms operating in the North 
Sea was recently announced by Mr Edward 
Fennessy, managing director of Britain’s 
Post Office Telecommunications. Heart of 
the new communication system will be two 
new radio stations, each costing £500,000. 

Scheduled to begin service in ap¬ 
proximately 12 months time, the new 
stations will be equipped with 40ft dish 
aerials, and will provide communications 
for production platforms working oil and 
gas fields more than 200 miles from shore. It 
is planned to site the two new stations at 
Scousburgh in the Shetlands and Mormond 
Hill, some 30 miles north of Aberdeen. 
These two locations have been chosen so as 
to ensure the greatest possible area of 
coverage of the North Sear. 

Because many of the gas and oil fields are 
well out of sight of land, the British Post 
Office is to use a communication technique 
it has never before used. 

This is known as trans-horizon radio 
(tropospheric scatter) whereby powerful 
microwave-radio signals are beamed into 
the troposphere to become “scattered” by 
atmospheric turbulence, so that a very 
small but still usable signal reaches the 
receiving aerials. 

The two new radio stations will provide 
direct communications to “master” 
production platforms which, in turn, will 
relay signals to other production platforms 
in their area by ordinary line-of-sight 
microwave techniques, using much smaller 
dish aerials. The Total Group, consisting of 
Total Oil Marine Ltd, Elf-ARAP, and Aquit¬ 
aine, will provide the first two “master” 
platforms in the system. These will be the 
gas production platform now under con¬ 
struction for the Frigg gasfield 120 miles 
east of the Shetlands, and the manifold plat¬ 
form about 110 miles east of the northern tip 
of the Scottish mainland. 

Acoustic method 
detects brain tumors 

Research is currently under way at the 
Institute of Sound and Vibration Research, 
University of Southampton, England, into 
the possibility of using acoustic methods to 
detect brain tumours or the onset of 
multiple arterio-sclerosis. It is claimed that 
the new technique is capable of detecting 
the development of these two conditions 
earlier than X-rays, enabling surgeons to 
take the appropriate action with far less 
risk to the patient’s life. 

The new method uses a technique 
whereby responses to sound in the brain are 
recorded as electrical signals. The patient 
lies on a bed in a soundproof room, and his 
hearing system is fed with sharp clicks at a 
rate of 10 per second. Signals from the 
brain, in response to the clicks, are picked 
up by electrodes placed on the patient’s 
head! and the resulting waveforms are 
analysed by a digital computer. The 
presence of a tumor, or lesion, affects the 
signals in a characteristic manner, and its 
position can be pinpointed. 
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Your chance to 

WIN A COMPLETE 
HI FI SYSTEM 


PRACTICAL PROJECT COMPETITION 

To mark the release of its new 104-page catalogue, Kit-Sets Australia 
Pty Ltd are promoting this fascinating Practical Project Competition, 
open to all electronic hobbyists throughout Australia, New Zealand 
and adjacent countries. There will be three magnificent prizes: 


FIRST: Complete build-it-yourself kit for the Electronics Australia 140 Playmaster 
quadraphonic amplifier, with 4 Plessey loudspeaker systems and a record playing 
deck with stand, Gover and magnetic cartridge. 


SECOND: Complete build-it-yourself kit for the Playmaster 140 quadraphonic amplifier. 


THIRD: Complete build-it-yourself kit forthe Playmaster 136 2-channel amplifier. 

As a further incentive, all designs submitted will be considered for publication in 
"Electronics Australia" and a publication fee will be paid upon use. 

Kitsets Australia Pty Ltd are sponsoring the competition and will be providing the 
prizes. However, entries will be handled and judged only by the executive editorial 
staff of "Electronics Australia". 


THE PROJECT COMPETITION 

Its aim is to discover a variety of practical electronics projects which it will be possible to 
build for approximately $20 including tax, based on prices quoted in the new Kit-Sets 
Australia catalogue. The price calculation must include all those items which you would 
normally expect to buy from an electronics parts supplier. Components which may have 
been bought from a clearance source must be assessed at normal catalogue price unless 
you can convince the judges that other constructors will be able to purchase the same part 
for the same price for some months to come. The cost of small scraps of timber, glue, 
screws and minor hardware oddments, likely to be found in a hobbyist's workshop, need 
not be included. 

Remember, we are looking for practical projects which must have been designed, built, 
tested and shown to perform in a satisfactory manner. The projects may relate to radio 
reception, television, audio, instrumentation — or any other kind of activity which is likely 
to appeal to an electronics enthusiast and is appropriate for publication in an electronics 
magazine. It is accepted that most submissions will incorporate ideas drawn from other 
people and sources but they MUST contain a significant element of original planning. They 
MUST NOT duplicate a commercial product or a published design. 

Projects which might cost more than the $20 limit will be considered by the judges but 
they will be at a disadvantage in the final judging. I n practice, this will mean that large and 
expensive projects are unlikely to qualify for a prize. 


CONDITIONS: 

• Readers may submit as many entries as they wish but each entry must be submitted as a 
separate item, in its own envelope and complete with circuit, text, diagrams, board 
pattern, photos, etc, list of parts and prices, and declaration. 

• Electronics Australia will take all reasonable care with entries but will accept no 
responsibility if they are mislaid. 

• Projects should conform to normal requirements in regard to the law, safety 
requirements and community responsibility. 

• Electronics Australia shall have exclusive publication rights to any design and in¬ 
formation, which is the subject of an entry, for a period of 12 months from the closing 
date of the competition. 

• All articles published will be paid for at ruling E.A. space rates. Copyright of the article in 
the form published will then be vested in Electronics Australia. 

• Entries selected for publication will be reprinted in good faith, and credited to the 
Author. Electronics Australia cannot accept responsibility for statements or claims made 
or implied in the entry. 

• Members of the staff of Kit-Sets Australia Pty Ltd and Electronics Australia are not 
eligible to enter the competition. 

• The decision of the judges shall be final and no correspondence will be entered into. 


TO ENTER THE COMPETITION: 

You must submit a description of your 
project in a form suitable for judging and 
for possible publication in "Electronics 
Australia". Sufficient detail mdst be in¬ 
cluded to permit other readers to duplicate 
your prototype. In broad terms the judges 
will require: 

A CIRCUIT DIAGRAM: Freehand will 
do, but lay it out in the general style of 
Electronics Australia circuits, so that the 
E.A. draftsman will be able to copy it with 
a minimum of effort. Include all com¬ 
ponent values and double-check for ac¬ 
curacy. You will lose points if the judges 
have to query apparent omissions and 
errors. 

WRITTEN DESCRIPTION: Describe 
your project in terms broadly similar to 
those adopted for Electronics Australia 
constructional articles. You will need to 
explain what the project is supposed to do 
and how the design meets the 
requirement; how it works, points to 
watch in the assembly, testing and ad¬ 
justment if required, and how it is used in 
practice. Write neatly or, better still, have 
your manuscript typed, double spaced. 
E.A. sub-editors will add the necessary 
"polish" before publication but do your 
best, because a carefully worded sub¬ 
mission will gain more points than one 
which is skimped and careless. 

PHYSICAL LAYOUT: To make it 
possible for others to duplicate your 
design, it may be necessary to include a 
sketch plan of the layout showing major 
dimensions and the position of major 
components. If you can enclose one or 
more photographs of the project, this 
could be an advantage. 

SIGNED DECLARATION: Each entry 
must be accompanied by a signed 
statement that the project has been 
designed, built, tested and shown to 
perform as per the circuit, description and 
layout information; furthermore, that it 
does not, in the knowledge of the com¬ 
petitor, duplicate any commercial product 
or previously published design. It should 
be noted that, before awarding prizes, the 
judges may require that the relevant 
projects be authenticated by whatever 
means they can arrange. 

REMEMBER TO ENCLOSE: Circuit, de¬ 
scriptive text, layout diagram and/or 
photographs, cost estimate, declaration. 

CLOSING DATE: 

Entries must be postmarked not later than 
Monday, September 2, or delivered to our 
office by the same day. 


ADDRESS YOUR ENTRY: 
"Project Competition", 
Electronics Australia, 

P.O. Box 163, 

BEACONSFIELD, NSW 2014. 







Australia's 
radio pioneers — 1 


For Australia, the invention of radio was to mark the end to an era of isolation 
from Britain and the rest of the world. Its introduction into Australia is due 
mainly to the dedicated efforts of Australia's radio pioneers, for in other 
quarters it was hampered by slow government thinking, and by company 
rivalry. This article, the first of a four part series, describes radio pioneering 
activities in Australia up to World War I. 

by PHILIP GEEVES* 


It is generally agreed that Australia’s 
earliest wireless experiments took place in 
the physics laboratory of the University of 
Sydney during 1888, when Professor 
Richard Threlfall repeated and demon¬ 
strated the work of Heinrich Hertz. Within 
the next decade, as news of Marconi’s 
pioneering achievements filtered through to 
Australia, a few enthusiasts began their 
own experiments using basic apparatus, 
such as induction coils, spark gaps, Leyden 
jars and coherers. As might be expected, 
some of those eager experimenters were 
Post Office telegraphists, whose technical 
training equipped them to investigate the 
novelty of telegraphy without wires. 

In Sydney, P. B. Walker, Engineer in 
Chief of Telegraphs, supervised experi¬ 
ments with a crude spark transmitter in 
1899. The equipment was set up in the GPO 


* Fellow of the Royal Australian Historical 
Society. 


. . “at the extreme ends of the building 
two wires were fixed, one attached to the 
transmitting machinery and the other to the 
receiving apparatus. By touching the 
handle, the transmitter radiated, through 
space, electrical waves of very high 
pressure.” 

A Victorian telegraph official, H. W. 
Jenvey, became the leading wireless ex¬ 
perimenter of Melbourne and inspired a 
number of other enthusiasts to emulate 
him. Walter Jenvey’s leadership in the art 
was demonstrated during the Federation 
celebrations of 1901, when the Duke and 
Duchess of York visited Melbourne to open 
the first Commonwealth Parliament. 
Jenvey communicated successfully with 
one of the wireless-equipped escort cruisers 
and maintained contact over a distance of 
seventeen miles in Port Phillip. This 
pioneer’s son, W. W. Jenvey, became Chief 
Engineer of OTC. 

But not all our early experimenters were 


telegraph officers. At Henley Beach, 
Adelaide, in 1899, Professor Bragg’s aerial 
was said to be “the first wireless pole 
erected in Australia.” Sydney’s most ad¬ 
vanced experimenter was a legal luminary 
with a passion for science and degrees in 
both disciplines — Frank H. Leverrier, who 
began experimenting in 1900, designed and 
made all his own apparatus, some of which 
is now in the Museum of Applied Arts and 
Sciences, Sydney. 

Leverrier’s first detectors comprised 
oxvdised steel points balanced on polished 
steel sheet. His unique knowledge of wire¬ 
less and law gained him important briefs in 
patent litigation. Leverrier’s son, also 
Frank, has held an amateur licence since 
1924 and remains a staunch devotee of 
radio. 

Viewed from Down Under, the success of 
Marconi’s experiments in bridging progre- 
sively greater distances with the magic 
spark seemed to offer a method for linking 
remote settlements. When Australia’s first 
Prime Minister, Edmund Barton, was 
asked about a wireless service between 
Tasmania and the mainland, he replied that 
the Marconi system had not been applied 
commercially to such long distances. 
Nevertheless, the Tasmanian Government 
continued to explore the possibility of wire¬ 
less links with King Island and the 
mainland. 

In October 1902 the Marconi Company 
submitted a proposal to the Commonwealth 
Government to connect Australia with New 
Zealand by wireless, but nothing came of 
the plan. The growing coolness of the 
British Post Office towards its imagined 
rival, the Marconi Company, was reflected 
in official Australian attitudes. Nor was the 
Government willing to adopt any other 
system, even though submissions were 
received from various international wire¬ 
less firms, including Telefunken, Lodge- 
Muirhead, De Forest and Shoemaker. 
Australia’s indecision was certainly not 
helped by the Admiralty recommending the 
adoption of Marconi’s system, the same 
system which the British Post Office con¬ 
sistently opposed! 

The Marconi Company was then in a 
period of vigorous expansion and during 
1903 another effort was made to set up a 
Tasmanian service: for £5,000 the company 
offered to bridge Bass Strait with a wireless 
link guaranteed to handle the same volume 
of traffic as a submarine cable. Again the 
Government took no action. The time was 
fast approaching for Australia to announce 
an official wireless policy and the need 
became even more pressing in 1904, when 


The machine shop of A WA's original 
factory, Sydney. 
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the Commander of the Australian Naval 
Station urged the establishment of coastal 
wireless at strategic points around 
Australia’s long shoreline. 

When the British Government legislated 
to control wireless, the Commonwealth 
Parliament hastened to' do the. same. The 
Wireless Telegraphy Act of 1905 was the 
result. It gave the Postmaster-General the 
exclusive right to transmit and receive 
wireless messages in Australia, and bet¬ 
ween Australia and other countries or ships 
at sea, but it also provided for the PMG to 
grant wireless licences on prescribed 
terms. Harsh penalties were included for 
unauthorised use of wireless apparatus. 

The Marconi Company was still hopeful 
that a practical demonstration might stir 
the Australian Government into adopting 
wireless so, following personal representa¬ 
tions by one of its roving ambassadors, 
Captain L. E. Walker, the company erected 
spark stations at Queenscliff, Victoria, and 
Devonport, Tasmania. In the presence of 
many VIPs, messages were successfully 
exchanged between these stations over a 
distance of almost 200 miles on 12th July, 
1906. The Government declined to purchase 
the stations, but it did agree to include in the 
Parliamentary estimates a sum of £10,000 
earmarked for wireless telegraphy. 

Although “wireless” remained a 
profound mystery to most people, each year 
brought new recruits to the tiny band of 
enthusiastic experimenters. In 1903, for 
example, Father Joseph Slattery, science 
master at St Stanislaus’ College, Bathurst, 
acquired a set of Marconi apparatus and, 
after a series of familiarisation tests, 
succeeded in sending messages a distance 
of several miles — much to the delight of his 
pupils and the admiration of local citizens. 
Another early experimenter was Charles 
Percy Bartholomew of Mosman, Sydney, 
who built his own station in 1906. Bartholo¬ 
mew later became a director of AWA. 

The prolonged inactivity and 
procrastination which characterised 
Australia’s early flirtations with wireless 
ended after the important inter-imperial 
Conference held in Melbourne, December 
1909, at which the future provision of wire¬ 
less communications in Australasia and the 
Pacific Islands was discussed. Australia 
undertook to build two land stations, one in 
Sydney and the other near Fremantle, to 
command the seaward approaches on 
either side of the continent. 

Five tenders were received, the lowest 
figure of £4,150 per station coming from a 
syndicate of Sydney businessmen trading as 
Australasian Wireless Limited, a firm 
which had hurriedly acquired the regional 
rights to the Telefunken “singing spark” 
system. The equipment for these 25kW 
quenched spark stations was shipped from 
Germany and erected here under the super¬ 
vision of Telefunken engineers. The modest 
tender submitted by Australasian Wireless 
Limited contrasted sharply with the price of 
£19,020 per station quoted by the Marconi 
Company, and was eloquent testimony that 
Australia had become the latest battle¬ 
ground in the incessant commercial “war” 
between the two principal wireless systems 
of the day. 

The Sydney station was eventually sited 
at Pennant Hills, while its Western Austra¬ 
lian counterpart was built at Applecross. 
These changes of location cost the Govern¬ 
ment an additional £4,000. The completion 
of both stations was plagued by vexatious 
delays, straining relations between Govern¬ 



or top, Gug/ielmo Marconi pictured with his experimental wireless apparatus. Above left is 
H. W. Jenvey, a leading pioneer wireless experimenter. Sir Ernest Fisk , the first technical 
manager of AWA, is pictured at above right. 


ment and contractors. At the outset, the 
Pennant Hills station was designated POS 
(later VIS) and Applecross was originally 
POP (later VIP). The power for each 
station was supplied by 60HP Gardiner 
engines driving 500 cycle alternators. 

1910 was a landmark year, producing a 
series of seemingly unconnected events 
which, as we now know, were to exercise a 
profound influence on the future develop¬ 
ment of Australian radio. Father Archibald 
Shaw, a former PMG telegraphist who had 
entered the Catholic priesthood, was 
granted an experimental licence for a 
station at Randwick, NSW; Australasian 
Wireless Ltd, successful tenderer tor the 
first two coastal stations, opened experi¬ 
mental station AAA in Sydney which was 
destined to become Australia’s first land 
station handling commercial traffic; 
George Augustine Taylor, a man of diverse 
interests and enthusiasms, formed the 
Wireless Institute of New South Wales, 
which had the distinction of being the first 
organised amateur wireless society in the 


British Empire and ultimately became a 
national organisation; Charles Dansie 
Maclurcan, later to emerge as the doyen of 
Australian experimenters, built his first 
telegraphy station on the roof of Sydney’s 
Wentworth Hotel, which his family owned. 

1910 was also the year that Ernest 
Thomas Fisk made his initial visit to 
Australia as Marconi operator aboard the 
“Otranto”. Finding the rival Telefunken 
interests firmly entrenched, he returned 
here the following year as Marconi’s 
resident engineer and for the next three 
decades remained the dominant figure in 
Australia’s burgeoning electronics inr 
dustry. 

Perceptive observers noticed clouds on 
the wireless horizon. In England the 
Marconi Company had resorted to law to 
protect its patents and obtained an im¬ 
portant judgment against the British Radio 
Telegraph and Telephone Company. 
Australia’s two Government stations were 
Telefunken installations and despite 
spirited assertions that the German system 
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AMALGAMATED 
WIRELESS VALVE COMPANY 
PTY. LTD. 


Solid State 

from 10 GHz transferred-electron devices to power 
hybrid circuits. 

Opto-Electronics 

(IR to UV) 

from single photon work (image intensifiers, 
photomultipliers) to solid-state and gas (He Ne, 
He Cd) lasers. 

Thermionics 

from crossed-field tubes to megawatt klystrons. 

Digital Display 

from Numitrons to liquid crystals 

...and most everything in between... 

IC's including COSMOS 

Triacs and SCR's 

Transistors 

Picture Tubes 

Receiving and Special Valves. 


For engineering assistance, application notes are available from 


Amalgamated Wireless Valve Company Pty. Ltd. 

(Technical Information) 

554 Parramatta Road, Ashtield, N.S.W. 2131 
Telephone: (02) 797 5757. 

Telex: 24530 

Postal address: P.O. Box 24, Ashfield, N.S.W. 2131. 
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did not infringe Marconi’s patents, it 
seemed that the Commonwealth might soon 
be engaged in litigation. 

Politicians found themselves increasingly 
baffled by technicalities. When Marconi 
marine operators, in furtherance of the 
wireless “war” against Germany, refused 
to handle traffic from Telefunken-equipped 
ships, politicians assumed that the two 
systems were incompatible. After Labor 
Prime Minister Andrew Fisher took office 
in 1910, he decided to appoint a “wireless 
expert” to the Postmaster-General’s 
Department. 

The man selected for this key role was 
John Graeme Balsillie, a young Australian 
who had won recognition for his technical 
contributions to wireless and had installed 
stations in Russia, China, and elsewhere. 
Indeed, the main criticism of Balsillie’s 
appointment was his previous association 
with the firm which had been found guilty of 
infringing Marconi’s famous “Four Sevens” 
— Patent No 7777. Balsillie arrived in 
Australia in September 1911 and promptly 
began sizing up the fragmented wireless 
scene in his native land. 

During 1911, twenty-four year old Ernest 
Fisk commenced building up the Marconi 
Company’s representation from a small 
office in Sydney. The sole business of the 
Australian branch was marine wireless so, 
after persuading a shipowner to fit Marconi 
equipment, Fisk would attend to the in¬ 
stallation, hire a Post Office telegraphist 
with a thirst for travel and train the recruit 
in wireless procedures. Two of Fisk’s 1911 
associates, J. L. Mulholland and J. F. 
Wilson, still live among us. 

It was in 1911 that an experimental 
licence was issued to a Sydney schoolboy, 
Raymond Cottam Allsop, who had absorbed 
his knowledge from a kindly neighbour in 
Randwick, “the wireless missionary,” 
Father Shaw. After war service as a marine 
operator, Allsop came to prominence dur¬ 
ing the 1920s and remained an honoured 
figure in Australian electronics until his 
death in 1972. 

Predictably, Balsillie’s appointment as 
the Federal “wireless expert” was viewed 
with apprehension by the big international 


Above, an operator tunes the Telefunken 
receiver at Pennant Hills, Sydney, 1912. 
Below is the high tension room at Pennant 
Hills showing the original Te/efunken 
equipment. 



firms. Their concern turned to alarm when 
it became known that, apart from the 
Telefunken stations at Pennant Hills and 
Applecross, all future coastal stations 
would use Balsillie’s own circuitry and, 
moreover, their equipment would be sup¬ 
plied by Father Shaw’s Randwick work¬ 
shop. This bombshell touched off a spate of 
writs for patent infringement, far too 
complex to relate here. 

The situation was resolved amicably in 
1912, when the contestants agreed to form a 
new company to represent the interests of 
both Marconi and Telefunken throughout 
Australasia. The merger company, 
Amalgamated Wireless (Australasia) Ltd, 
was inaugurated in Sydney in July 1913 with 
Fisk as technical manager. Staffed by 
seasoned wireless men and with access to 
the patents of the world’s leading systems, 
the firm had a formidable reservoir of 
technical expertise. 

The formation of the company was indeed 
timely. The heroic role played by wireless 
(Continued on page 90) 
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On May 1 George Brown commences operations 
as authorised Fairchild distributors for Victoria. 

They join Warburton Franki in servicing this 

area. 

The George Brown team in Melbourne is 
headed by Geoff Atkinson. 

From May 1 they’re the people to see for prices 
and data on the Fairchild range. They’re situated at 
93 Sackville Street, Collingwood, phone 4193986 
Transistors in plastic and metal can. General 
purpose amps. Low noise. High speed switches. FET’s. 
Power transistors. 

Integrated circuits. In ceramic, metal can and 

plastic. 

Linears. Operational amplifiers. Voltage 
regulators. Line drivers. Comparators. T.V. and 
audio circuits. 

Digital. 7400 and 9300 TTL. DTL and Memory, 
MOS, ECL and Schottky. 

Diodes. In D035 microglass. Small signal. 

High conductance. High speed diodes and zeners. 


Microwave and Opto. Light emitting diodes. 
Phototransistors. Displays. Optical couplers. 

Nationwide Authorised Fairchild Distributors. 

South Australia. Warburton Franki (Adel) Pty. 
Ltd., 3567333. Gerard & Goodman Pty. Ltd., 2232222. 

N.S.W. George Brown & Co. Pty. Ltd., 5195855. 
Warburton Franki Industries (Syd) Pty. Ltd., 6481711. 
Queensland. Warburton Franki (Bne) Pty. Ltd., 

527255. 

A.C.T. George Brown & Co. Pty. Ltd., 950455. 
WA Warburton Franki, 618688. 

Victoria. Warburton Franki (Melb) Pty. Ltd., 
690151. George Brown & Co. Pty. Ltd., 4193986. 

And in N.Z. Tee Vee Radio Limited, Auckland, 
763064, Wellington,60523, Christchurch, 67748, 
Dunedin, 88028. 
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Guided electromagnetic flight 

The Magneplane: 
transport of the future? 


Increasing demands on public transport throughout the world have forced the 
research and development pace on high speed surface transport systems 
embodying electromagnetic propulsion and guidance principles. In recent 
months, the development of such systems has been made all the more crucial 
by the world energy crisis, and significant programs are now under way in 
Europe, Japan, and the USA. Impressive results have been obtained from the 
Magneplane system, which is currently undergoing development at MIT. 


Public transportation employing vehicles 
with wheels appears to be incapable of 
speeds much above those obtained by 
present day technologically advanced rail¬ 
ways. Various alternatives to wheeled 
transportation are currently being in¬ 
vestigated in such countries as Britain, the 
USA, Germany, Japan and Canada. Among 
the alternatives under consideration are 
air-cushioned transport, attractive 
magnetic levitation systems, and repulsive 
magnetic levitation systems. 

Recent studies have made it increasingly 
clear that the future in high-speed ground 
transportation belongs to vehicles that 
“fly” about 30cm above metal guideways, 
being supported, guided and propelled bv 
electromagnetic forces. Based on today’s 
technology, speeds up to 500km/h are 
feasible. However, as technology advances, 
speeds far in excess of this figure will be 
realised. 

One such proposal for an electromagnetic- 


ally guided and propelled vehicle is 
currently undergoing research at the 
Francis Bitter National Magnet Laboratory 
of the Massachusetts Institute of 
Technology, in Cambridge, Massachusetts. 
Designated the “Magneplane” system, the 
research project is being conducted by a 
team led by Dr Henry Kolm and Professor 
Richard Thornton. 

The basic principles of electromagnetic 
flight may be summarised as follows. A 
magnet moving along a conductive plate is 
repelled by the eddy currents its motion 
induces in the plate. This effect represents 
the electromagnetic analogue of 
aerodynamic flight, in that motion produces 
lift at the expense of drag. However, 
electromagnetic flight differs from 
aerodynamic flight in one essential respect: 
the lift force increases rapidly as The 
magnet approaches the conductive plate. 
This characteristic is utilised by the Magne¬ 
plane to achieve guided flight, and in 
practice the Magneplane travels at an alti¬ 


tude of approximately 30cm above the 
guideway. 

As is the case with an aircraft, and due to 
its altitude, the Magneplane is free to follow 
a smooth tragectory governed by its inertia, 
and is relatively unaffected by high 
frequency undulations in the guideway 
since these can be kept small with respect to 
the altitude. The vehicle is propelled by a 
linear synchronous motor. 

A fully operational 1 / 25th scale model of 
the Magneplane system has been con¬ 
structed at the Wayland Laboratory of the 
Raytheon Company, a partner in the 
project. The model measures 20cm in 
diameter, and has a length of approxi¬ 
mately 105cm. A full scale Magneplane will 
have a diameter of the order of 4 metres, a 
length of some 33 metres, and will seat from 
100 to 150 persons. 

The model shown in the photographs 
utilises the so called “rare earth magnets” 
or “samarium cobalt magnets.” These are 
the most powerful permanent magnets 
known, and the magneplane model contains 
one of the largest collections of such, 
magnets on earth, the only larger assembly 
being in the wheel motors of the lunar rover 
vehicle. 

The scale model will accelerate to ap¬ 
proximately 50km /h (30mph) on a 120 
metre (approx 400ft) guideway. A more 
advanced model, employing a super¬ 
conducting magnet, is expected to achieve a 
figure of 88km / h (55 mph). $ 



The two leaders of the Magneplane project , Professor Richard 
Thornton deft) and Dr Henry H. Kolm. 



A dose-up view of the Magneplane in motion over the track. 
Propulsion is via a linear synchronous motor. 
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Kirlian photography: 
a puzzling phenomenon 


Interpretation of the phenomena produced by Kirlian photography, or 
radiation field photography, is a current research project in both the Soviet 
Union and the United States. This article describes the theoretical aspects of 
Kirlian photography and discusses the results achieved thus far. 

by THELMA MOSS and KENDALL JOHNSON 

University College of Los Angeles , Center for the Health Sciences. 


If one examines the Soviet literature 
concerning Kirlian photography, it soon 
becomes apparent that it is not yet known 
what phenomenon is being revealed by this 
photography. The four principal Russian 
investigators of the Kirlian method seem to 
be the inventors of the technique, Semyon 
and Valentina Kirlian, the Kazakh biologist, 
V. I. Inyushin, and the Moscow biophysicist, 
Victor Adamenko. 

In their two basic articles, the Kirlians 
carefully describe their photography as a 
method for “the conversion of non¬ 
electrical properties of the object being 
photographed into electrical ones . . . with 
a direct transfer of charges from the object 
to the photographic plate.’’ Inyushin has 
opted for the term “bioplasma body’’ as 
descriptive of the emanations and internal 
structure of the objects being photo¬ 
graphed. Adamenko sees the photographs 
as demonstrating the “cold emission of 
electrons” which can furnish pertinent 
information about the nature of organic and 
inorganic materials. 

Many American scientists have trans¬ 


lated the phrase “cold emission of elec¬ 
trons” into the more familiar term “corona 
discharge”; and, as such, believe that this 
photography reveals nothing but a com¬ 
monplace electrical phenomenon. This 
article discusses the results of our own 
experiments. 

The apparatus, as used by us, is based on 
the principles described by the Kirlians, but 
uses a different schematic diagram and 
power source. It should be noted that in the 
work to be discussed, all results were ob¬ 
tained from only one type of apparatus. This 
apparatus has been standardised in terms 
of voltage, frequency, pulse frequency, 
wave form, and exposure time. 

The standardised apparatus is an in¬ 
duction coil system powered from a 12 volt 
battery, and has an undamped harmonic 
frequency of approximately 1,500Hz and 
3,000Hz. A pulse rate of 160Hz was em¬ 
ployed. All photography was carried out in a 
dark room under constant temperature and 
humidity conditions. The maximum current 
was limited to less than 0.1 microamps. 

The power source is situated outside the 


dark room and is connected by cables to the 
film holder, into which a 4in x 5in sheet of 
photographic film is inserted. A timing 
device is utilised so that, by pressing a 
switch, electrical current passes for exactly 
one second from the electrode into the 
object and onto the film. This procedure 
contrasts with the Kirlian technique in 
which the current is sent from the plate up 
into the object being photographed. This 
reversal of current flow may be responsible 
for a few of the results that we have ob¬ 
tained which seem to contradict those ob¬ 
tained by the Soviet scientists. 

The object to be photographed is placed in 
direct contact with the emulsion on the film. 
Then, an electrical charge is sent through 
an electrode covered with a dielectric into 
the object being photographed. When 
working with human subjects, the subject 
simply holds the electrode in one hand. 

By using this basic technique, more than 
10,000 photographs have been produced in 
our laboratory over the past 10 months. 
Human finger pads, leaves, and metal 
objects have thus far been the principal 
subjects photographed. The results ob¬ 
tained from any one set of parameters have 
given such diverse results that a variety of 
controlled studies were devised to learn 
what was actually being photographed. This 
variation in results (under a constant set of 
physical parameters) particularly applied 
to photographs of the human finger pad, 
where results differed markedly from 
person to person, or in the same person over 
a period of time. 

Fig 1 is a photograph of a five cent coin. 



r 


Fig 1: The surface details of this 5 cent coin have been reproduced 
with great clarity. Note the "corona discharge " emanating from the 
coin. 


Fig 2: This photograph of a leaf clearly reveals the "corona 
discharge" beyond its borders. Note the internal structuring of 
"bubbles." 
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The surface details of the metal have been 
reproduced with great clarity. Beyond the 
rim of the coin is an emanation which has 
been described variously as “corona 
discharge,’’ “bioplasma body,” or “aura.” 
Fig 2 is a picture of a leaf, again revealing 
the aura beyond its borders. But, instead of 
seeing the surface of the leaf as it appears to 
the eye (as with the coin), we find an in¬ 
ternal structuring of “bubbles” which 
cannot be seen visually. 

Subsequent tests have shown that the 
corona around coins and metals remains 
constant when all the parameters of 
photography are held constant, and is in¬ 
dependent of such factors as, for example, 
the temperature of the coin. However, if the 
coin is photographed at a different 
frequency, or voltage, or pulse duration, or 
exposure time, we observe remarkable 
changes in the photographed coin. Similar 
dramatic changes have been observed with 
minerals, leaves, and finger pads when the 
electrical parameters of the photograph are 
varied. 

Furthermore, it has been observed that 
the aura around a leaf will change in ac¬ 
cordance with its physiological parameters. 
It was learned that the corona around the 
leaf, and its internal geometry, responded 
dramatically to physical stresses (eg, cold 
and mutilation) placed upon the leaf. Fig 3, 
for example, shows a fresh gazania leaf, 
whereas Fig 4 shows the same leaf after it 
had been gashed with a needle. The dark 
patch photographs as a vivid red blotch 
when colour photography is used. 

A photograph of the right index finger pad 
of a human subject is shown in Fig 5. Again, 
the corona extends beyond the rim of the 
finger. The internal structure of the finger 
pad has been clearly revealed, showing both 
die fingerprints and some scar tissue. Fig 6 
is a photograph taken of the same finger tip 
under the same photographic conditions, 
but on a different day. We see a totally 
different picture. Now there is no corona, 
nor are the fingerprints and scar tissue 
visible. Instead, we see a diffuse cloud-like 
manifestation extending for a distance 
greater than we have learned to expect of 
the aura. In colour, this cloud-like “blotch” 
characteristically photographs in vivid red, 
whereas the corona normally photographs 



Fig 3 (above, left) is a photograph of a fresh gazania leaf. Fig 4 (above, right) shows the 
same leaf after it has been subjected to physiological stress. 


in bright blue and white. 

During the course of our research, more 
than 500 persons have been photographed in 
our laboratory. An intensive examination of 
the photographs has revealed that each 
subject has a corona that displays a 
distinctly different pattern from the corona 
of other subjects. In fact, just as there are 
no two fingerprints alike, it appears that no 
two fingers have the same aura. Fur¬ 
thermore, after studying certain persons 
repeatedly over a period of months, it 
became clear that each subject’s 
photographs can change dramatically from 
day to day. 

For example, on certain days one subject 
shows a brilliant blue and white corona with 
clearly visible fingerprints. On another day, 
the same subject reveals a similar aura, but 
with no fingerprints visible. On still another 
day, there is only a red blotch and no aura. 


And occasionally, both the corona and the 
blotch appear simultaneously. 

Very early in the work, then, it became 
clear that the emanations from human 
subjects change dramatically, and that 
these changes could perhaps be linked to 
physiological, psychological, or psychic 
conditions. 

From time to time, different hypotheses 
were offered and then tested. Experiments 
were conducted to determine the effects of 
such parameters as changes in galvanic 
skin response, the state of vasodilation or 
vasoconstriction, sweat, and skin tem¬ 
perature. In all cases, there was no 
correlation between the photographs ob¬ 
tained and the parameter being evalued. It 
may therefore be stated, with a fair degree 
of certainty, that this photography does not 
portray known physiological parameters ir 



Figs 5 and 6: These two photographs of the right index finger pad 
of a human subject were taken under identical physical conditions. 
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Colour Generator FG5 

A powerful colour generator for the service 
department, using IC’s in the frequency divider 
stages. The unit covers both the VHF and UHF 
range and delivers maximum 5mV RMS with 
60 Ohm and is provided with a 40 dB attenua¬ 
tor. A variable video output of 3.5 V p/p 75 
Ohm, either positive or negative, is provided. 
All operating modes, including the insertion 
of an electronic circle and other special 
signals, are selected by press buttons. The 
sound carrier is switchable and can be modu¬ 
lated through an internally generated fre¬ 
quency of approx. 1 kHz. 



• Signal for standard colour test pattern • Signals for red, green and blue raster • Four-colour vector test signal • Phase 
angle test signal for PAL decoder, using screen as indicator • Electronic circle • Grey scale, chessboard pattern, with 8 steps 
from white to black • Three convergence pattern signals • Positive or negative audio signal • Modulated at 5.5 MHz or 
unmodulated • Dimensions: 300 x 112.5 x 227 mm • Weight: 4.3 kg. 


PAL Service-Generator FG21 

A small, handy, lightweight unit for rapid checking of colour TV 
receiver functions in the home or service department. The RF 
output level is either 30 mV or 1 mV into 240 Ohm. An electronic 
circle provides rational and precise methods for linearity align¬ 
ments. The use of IC’s affords high levels of reliability in the 
frequency divider stages. The colour sub-carrier and 5.5 MHz 
sound carrier may be switched off when not required. 



• Four-colour vector test signal • PAL phase angle test signal - decoder alignment employing screen display • Con¬ 
vergence pattern signal with electronic circle • Grey scale • Red raster • 5.5 MHz sound carrier • Test Patterns: grid raster, 
12 horiz. lines; 16 vertical lines; electronic circle faded-in; 4 colour bars, corresponding to the colour difference signals • 
Dimensions: 220 x 80 x 165 mm • Weight: 2 kg • Accessories Supplied: 1 aerial cable 241; 1 protective cover for back of FG21. 


For full information 
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Kirlian Photography 



human subjects. 

It was then decided to examine 
psychological, rather than physiological 
states and, in particular, to examine dif¬ 
ferent states of consciousness, such as those 
induced by drugs, hypnosis, and exercise. 

Our pilot studies with drugs have included 
tranquillisers such as Valium, energisers 
(amphetamines), pain relievers, and 
alcohol. The effects of alcoholic intoxication 
is shown in Figs 7, 8, and 9. Fig 7 reveals a 
small sketchy corona that has come to be 
regarded as a sign of nervousness or 
anxiety. After one ounce of alcohol, the 
picture in Fig 8 was secured. After 17 
ounces of alcohol the photograph shown in 
Fig 9 was taken. The three photographs 
clearly show a change in the subject’s 
corona, which may be tentatively related 
back to his psychological condition. 

Our principal drug study, which is still in 
progress, concerns marijuana intoxication 
(as part of a research project for the 
National Institute of Mental Health). Thus 
far, more than 65 subjects have been 
photographed in their normal, pre-drug 
state, and then photographed again under 
marijuana intoxication. 

Considerable research time has been 
devoted to investigating the effects of 
hypnosis. Again, in general, we have found 
an increase in the width and brilliance of a 
subject’s aura when he is placed under 
hypnosis. It would thus appear that states of 
relaxation induced by hypnosis and drugs 
produce, for the most part, a brilliant, wide 
corona, whereas in states of tension, or 
emotional excitement, we have come to 
expect a red blotch. 

By far the most intriguing aspect of our 
work has dealt with the interactions be¬ 
tween people. This phase of the research 
work began through an accidental 
discovery. A male subject was having a 
series of 6 photographs taken by a male 
photographer. After the third photograph 
had been taken, the photographer was 
called away on other business and his place 
was taken by a female photographer so that 
the last three photographs could be taken. 
The three pictures taken by the female 
differed dramatically from those taken by 
the male. As one might expect, the female 
elicited a much brighter and wider aura 
from the male subject. 

After this accidental finding, several 
experiments were conducted in which all 
variables remained constant, except that 
the photographer was deliberately changed 



Figs G, H and I: These three photographs 
reveal the marked changes in a subject's 
corona due to varying degrees of alcohol 
intoxication. 



in the middle of the photographic process. It 
has been a consistent finding that there is a 
striking difference in the subject’s corona 
when different photographers take the 
picture. Sex differences are important, but 
are not strictly necessary. Close friends 
seem to generate a brighter corona, when 
working together, than the corona produced 
by two strangers. 

It is evident than many years of research 
lie ahead. Soviet investigators have already 
been able to study these phenomena with 
highly sophisticated equipment such as 
electron microscopes, motion picture 
techniques, and closed circuit TV. By 
comparison our equipment is primitive but, 
even so, it is clear that radiation field 
photography reveals a highly complex, 
perhaps still unknown phenomenon. If the 
phenomenon is, in fact, a corona discharge, 
it would seem that the changes which occur 
in the corona discharge under varying 
conditions make this commonplace 
phenomenon worthy of intensive study. 

At this moment in time, it is impossible to 
draw any conclusions about this research 
except one. Whatever these pictures reveal 
— corona discharge or bioplasma — the 
changes which have been observed to occur 
in organic materials demonstrate that a 
most interesting, and as yet undeciphered, 
story is being told. And here lies the 
challenge. ® 
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* HUGE BREAKTHROUGH IN 
COST 

* GUARANTEED NO PARTS 
MISSING 

* AS USED BY LEADING 
MANUFACTURER 

* ALL PARTS READILY 
AVAILABLE, NO SPECIALISED 
ICs ETC. 

* PHILIPS CAPACITORS AND 
RESISTORS, MOTOROLA 
TRANSISTORS 

* FOR 8 OHM SPEAKERS 



* HEATSINK AND FULLY TINNED 
PCB INCLUDED 

* 10 TRANSISTORS, 4 DIODES, 
LOW DISTORTION OTL DESIGN 

* PPEAMP/TONE CONTROL 
NETWORK BUILT-IN 

* COMPONENTS ALONE WORTH 
MORE THAN COST OF THIS 
FULLY ASSEMBLED AMPLIFIER. 

* FULL PROVISION FOR 
VOLUME, TREBLE, BASS AND 
BALANCE CONTROLS 

* 25 WATT PEAK TOTAL POWER 
(12.5W TOTAL RMS) 


Are you sick and tired of buying Kits that aren't complete? Are 
you fed up with waiting for back orders? Well we know how 
frustrating it can be for you and until now there has been little 
we can do to help. It's been extremely difficult to locate parts 
while this shortage goes on. But once in a while we can do 
something to make you happy and our life a little bit easier. So 
here's the good news — 

We have made special arrangements to import a large number 
of high quality pre-assembled amplifier modules. YES THEY 
ARE ABSOLUTELY COMPLETE. WE GUARANTEE NOT A 
SINGLE PART MISSING. All you have to do is wire in the four 
controls, connect a power supply and you have a fully wc king 
amplifier. The same job is in fact being used by a leading 
manufacturer in equipment that sells at $150. 

There are no special parts, ICs etc in this amplifier. It is entirely 
conventional using OTL (output transformerless) design. 
Transistors are epoxy types from Motorola, Caps and resistors 
are Philips. 10 transistors and 4 diodes. Need we say more? 


Ready to take ceramic pickup direct or magnetic via a pre-amp. 

Give it a go. Whether you're an advanced constructor or a 
beginner you'll get this going in no time. We supply full 
instructions, circuit etc. You simply have to connect controls 
and power supply. We can supply the amp in various forms as 
described below. 

Money back if not satisfied. Yes!! The usual Dick Smith 
guarantee applies to this kit. Inspect for 7 days and return if not 
satisfied, untouched, and we will refund your money less P&P. 
HAVE YOU EVER SEEN AN OFFER LIKE THAT ON A KIT? 

Twice the power of it's nearest competitor. Prebuilt, Tested, 
Available Ex-Stock. No hard to get ICs ... all this at 20% less 
than its nearest rival. It's ridiculous eh? 

So call in and see one working. We are so confident of the 
performance of this amplifier that we have one set up in our Hi 
Fi room alongside some of the top gear in Australia. We're using 
it with a ceramic pick up and two 6" speakers (all available 
from us). Make the comparison, amaze yourself!!! 


Use this order form GUARANTEED IN STOCK FOR INSTANT DESPATCH 


Tick boxes as required and send your remittance for immediate delivery. 


_ PROJECT 250A KIT includes fully built and tested 

I I amplifier, full circuit and suggested power supply 
circuit. Simply add your four pots — 3 x 50k dual log and 
1 x 50k single linear — various wires and a power supply. 
Approx. 24-30V @ 1A. AMAZINGLY LOW PRICE ONLY 
$14.95 (P&P $1.00). 

r-1 PROJECT 250B KIT exactly as 250A above but also 

* — * includes four rotary pots. All you need to add is a 

power supply and some wire links. $19.95 (P&P $1.50). 

f I PROJECT 250C KIT Includes amp and controls as 

I-1 250B above. Plus a full power supply kit. It will take 

under an hour and some wire links to complete the amplifier. 
Here is a COMPLETE kit for a 25W amplifier for $29.95 (P&P 
$ 2 . 00 ). 

Name... 
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Other suggested accessories in stock at time of going to press 
but not guaranteed to be in stock, possible delays of upto 3 
weeks depending on demand. 

□ Metalwork kit $8.00 (P&P $1.00) Intended for the popular 
Playmaster 136 but easily adapted. Finished in light grey 
hammertone. 

□ Front panel $3.00 (P&P 5ocents) from the Playmaster 136 
satin finish looks quite posh. Easily adapted. 

□ 6” speakers (as used in our demo) C6LX (or similar) $8.75 
each (P&P $1.00). 

SPEAKER BOX SPECIAL We have obtained a limited 
quantity of fully built speaker boxes. NOT A KIT. Takes 6" 
speaker. 15" x 10" x 7", realistic teak finish with expensive 
looking Colan speaker cloth. Normally $15.75 so hurry while 
they last at only $9.50 (P&P $2.50). 


.Postcode .. 

I enclose cheque/Money Order/Postal Order to value $ 


□ BSR Turntable G11.204 Fully automatic $39.00 (P&P $2.00) 


DICK SMITH WHOLESALE PTY LTD 


160-162 Pacific Highway, Gore Hill NSW 2065. 

Tel 439 5311 or 02 4395344 (24 hour order answer phone). 



















BIG PRICE 
CRASH 


Lower duty rates and huge 
bulk buying have enabled us 
to reduce prices on some of 
our lines by up to 75%. So cut 
out this advert and stick it in 
your Dick Smith Catalogue 
over page 62A. Start saving a 
fortune. 

All are new guaranteed 
National. Fairchild. STC. 
Texas. Motorola and other 
well known brands. 


UP TO 


75 % 


OFF 


AC107 
AC 125 
AC126 
AC127 
AC128 

AC127/ 128 Pair 
AC 132 
AC187 
AC 188 

AC 187/ 188 Pair 
ADI 49 Use OC26 
AD161 
ADI 62 

AD161 / 162 Pair 

AF114 

AF115 

AF116 

AF117 

AF118 

ASZ15(OC28) 
ASZ16 IOC29) 
ASZ17 (OC35) 
ASZ18(OC36) 


SN7400N 

SN7401N 

SN7402N 

SN7403N 

SN7404N 

SN7405N 

SN7408N 

SN7409N 

SN7410N 

SN7413N 

SN7420N 

SN7430N 

SN7437N 

SN7440N 

SN7441 AN 

SN7442N 

SN7447N 

SN7450N 

SN7451N 

SN7453N 

SN7454N 

SN7460N 

SN7470N 

SN7472N 

SN7473N 

SN7474N 

SN7475N 

SN7476N 

SN7480N 

SN7482N 

SN7483N 

SN7486N 

SN7490N 

SN7491 AN 

SN7492N 

SN7493N 

SN7495N 

SN7496N 

SN74107N 

SN74121N 

SN74141N 

SN74192N 

SN74193N 


AY8140 

AY9140 

AY8171 

AY9171 

AY8149 

AY9149 

BC107 <[‘'5471 
BC108(BC548) 
BC108B 
BC109(BC549I 
BC109C 
BC147 
BC148 
BC149 

BC157IBC177) 

BC158IBC178) 

BC159(BC179) 

BC186 

BCY70 

BCY71 

BCY72 

BD137 

BD138 

BD137/138 Pair 


Transistors, Brand New ft Fully Guaranteed 


BD139 
BD140 
BD139/140 
BDY20 Use 2N3055 
BF115 
BF167 
BF173 

BF177 (BF336) 
BF178 (BF336) 

BF179 (BF337) 

BF180 

BF184 

BF185 

BF194 

BF195 

BF200 

BFW10 Use 2N5459 

BFW11 

BFW61 

BFY50 (2N3053) 

BFY51 

BFY52 

D13T1 (2N6027) 
MJE2955 


MJE3055 

MPF102 

MPF103I2N5457) 

MPF10412N5458I 

MPF105I2N5459) 

MPF106 (2N5485) 

MPF121 

OC26 (AD149) 

OC28 Use ASZ15 

OC44 

OC45 

OC70 

OC71 

OC72 

OC74 

OC75 

0CP71 (Photo! 
TT797 
TT798 
TT800 
TT801 
2N301 
2N706A 
2N2646 


2N2926 

2N3053 

2N3054 

2N3055 

2N3564 

2N3566 

2N3567 

2N3568 

2N3569 

2N3638 

2N3638A 

2N3702 

2N3640 

2N3641 

2N3642 

2N3643 

2N3644 

2N3645 

2N4292 

40250 Use 2N3054 

40408 

40409 

40410 


10-99 

40.54 


2.00 

1.80 

2.60 


D PACKS ALL $1.50 EACH 

20 Red Spot Transistors PNP 
16 White spot R.F. transistors PNP 
5 OC 72 transistors 
4 AC 128 transistors PNP high gain 
4 AC 126 transistors PNP 
7 OC 71 type transistors 

2 AC 127/128 Complementary pairs PNP / NPN 

3 AF 117 type transistors 
3 OC 171 H.F. type transistors 

010 7 2N2926 Sil. Epoxy transistors mixed colours 
011 4 OC 44 Germanium transistors A.F. 

012 4 AC 127 NPN Germanium transistors 
D13 20 NKT transistors A.F. R.F coded 
014 10 OA 202 Silicon Diodes Sub-Min. 

015 15 IN914 Silicon Diodes 75PIV 75mA 

016 2 10A 600 PIV SILICON rectifiers IS425R 
017 7 Silicon switch trans. 2N706 NPN 

018 6 Silicon switch trans. 2N708 NPN 
019 7 Silicon NPN trans. 2N2369. 500MHz (Code P397) 
020 3 2N3053 NPN Silicon transistors 
021 7 BC 107 NPN transistors 
022 7 NPN transistors4 x BC 108, 3 x BC109 
023 6 NPN high gam trans. 3 x BC 167 3 xBC168 
D24 4 BCY70 PNP trans,18 
D25 4NPN transistors 2 >{BFYy, 2 x 8FY52 

SILICON RECTIFIERS Fabulous Value 

1 Amp (Plastic) 1-9 

EM4005 / IN4001 50 Volt .15 

EM401 / IN4002 100 Volt .20 

EM404 / IN4004 400 Volt 22 

EM410/IN4007 1000 Volt .36 

10 Amp (Stud SO10 Case) A Bargain 
MR110 100 P.I.V. .90 


New Low Price TRIACS 

G.E. Brand - Plastic Pack 
SC141D 6 amp 1-9 . 10 up 

400V 2.00 1.90 

SC146D 10 amp 

400V 2.25 2.00 


Bargain Discs f0 r use with Tnacs 

1-9 10 up 

BR100 .80 

ST 4 98 


Low Cost 0.11. I.C. Sockets 

1-9 10 up 


New Lower Prices ZENER DIODES 

brand new - fully tested and guaranteed. 


400 MW (BZY88-BZX79 series) 
18/ 2.5 Watt(8ZX70 senesi 
10 Watt (Stud BZY93 type) 


SIGNAL DIODES 

Top quality Philips, S.T.C., Texas etc. 

1-9 10 99 100 up 

AA119 
BA100 
BA102 
BA114 
OA90 
OA91 
OA95 
OA200 
OA202 

IN4148 (IN914A) 


ER/MENTER 


OC 44 

OC 45 
OC 70 
OC 72 
OC 74 
OC 75 _ 
Yes m 


3.20 

400 

4.00 


BABANI AND BERNARDS BOOKS 

First Book of Transistor Equivalents and Substitutes 
Handbook of Radio. TV and Ind Tube and Valve Equivalents 
Handbook of Tested Transistor Circuits 

Interne*'* 


UT46 UNIJUNCTION TRANSISTOR 1 

Electrically equivalent to 2 N2646 W 1 

60 CENTS io up 50c III 

1 ENORMOUSLY RUGGED SCR'S 

1 - Ideal for S.C.R. ignition etc.-T048 Case MMfjL—4 - 

I C1640 400 Volts at 16 Amps 2.75 2.50 

I C168D 800 Volts at 16 Amps 4.50 4.25 1 

- Bargain prices all plastic pack G.E. 1-9 10 up 1 

BRY39 1 60 1 50 1 

1 | C103B 200 Volts at 8A 1 76 1.56 1 

1ST ■ C106Y1 30 Vnlts nr 4A 1 Ml nm 1 

- -- C106D1 400 Volts at 4A 1 50 1.30 1 

— C1220 400 Volts at 8A 2 20 2.00 1 

C122E 500 Volts ai 8A 2 70 2 50 | 

2N3055 

115 Watt Silicon NPN Power 

1 W' FULLY IMPORTED - best in 

1 * • — Australia 


POWER TRANSISTOR 
BONANZA! , 


Coded GP100 brand new T03 
metal case germanium P.N.P. 
Possible replace OC25. OC28. 
OC29, OC30. OC35. OC36. 

ASZ15. ASZ16. ASZ17. ASZ18 
and majority of germanium 
power transistors in OC. AO and 
NKT range. 

Vceo - 50V Vcbo - 80V I.C. - 
10 amps 

Plot - 30W hfe - 30-170 


N0120 NIXIE DRIVER 
TRANSISTOR 


Suitable replacement for BSX21 
C407 2N1893 etc Vcb 120V 

- ONLY 60c ° 60 u c p 


LIGHT EMITTING DIODES 

Cheapest in Sydney - Litronix, Texas. Fairchild. 

19 10 up 

Miniature red .30 .26 

Lge with Mtg. red 45 .40 

Medium green 


10 transistor radio 1C from Ferranti. 
Operates from 1.5V. Power Gain 72 db 
consumes only 300uA Frequency range 
from 150kHz to 3MHz. See Elementary 
Electronics E A May Q^y $ 3.95 


-00 LINEAR INTEGRATED CIRCUITS 


BP6 Engineers and Machinists Reference Tables 
BP9 38 Practical Tested Diode Circuits for the Home Constructor 
BP11 Practical Transistor Novelty Circuits 
BP14 Second Book of Transistor Equivalents and Substitutes 
129 Universal Gram-Motor Speed Indicator 
161 Radio. TV and Electronics Data Book 
196 AF RF Reactance-Frequency Chart for Constructors 
202 Handbook of Integrated Circuits (IC’s) Equiv and Substitutes 
RCC Resistor Colour Code Disc Calculator. 

Silicon Bridge Rectifiers 

Nigh quality assemblies giving maximum ratings and reliability at 
minimum cost. 


Type 

Current 

P.I.V. 

1-9 

10 up 

MB1 

1.8A 

100 

1.40 

1.20 

MB4 

1.8A 

400 

1.80 

1.60 

MB8 

1.8A 

800 

3.20 

3.00 

MB10 

1.8A 

1000 

4.20 

4.00 

PA40 

8A 

400 

6.00 

5.75 

PA60 

8A 

600 

6.75 

6.50 

PB40 

25A 

400 

7.20 

7.00 


TYPE 

AWM 1306 
CA 3028A 

LM 301A (UA 301A) 
LM 309 (7805) 

LM 308 N 
LM 381 

LM 709 (see UA709C) 
LM 741 (see UA741C) 
MC 1330P 
MC 1469R 
NE 555 
NE 556 
NE 561B 
TAA 300 

TAA 521 Equiv. 709C 
TAA 840 

TBA 221 Equiv. 741C 
TBA 281 Equiv. 723C 
UA 703C 

UA 709C (LM709) 

UA 723C (LM723) 

UA 739C 
UA 741C 


DESCRIPTION 
FM Converter 
RCA Linear 

High input operational amp. 
5 volt 1 amp regulator 
Operational amp. 

Dual operational amp 


Homodyne 1C 

V4 amp voltage regulator 

Timer 1C 

Dual timer 

Phase Lock Loop 1C 

1 watt audio amp 


10 up 
$580 
2.80 
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^onic Organ $13 50 (P&P 75j 

Siren 

Crystal Ra^ 

Temp, t 
Amplifier 
Temp Meter T 
Transistor test(\ 

Signal Injector 

Power Supply $17.50 (PErP $1) 

All kits less bathes pVp 50 cents unless stated. 
STOP PREJG mews foKau south of the 

" ENTHUSIAST^ 

*ct»d w« wiu v*n 

_ _ \SUPEP CENTRE II 

TlKSTOWN Wtch tor annol^camant In NEXT 


& 


7 


Solid State LED Displays 


DL62 

FN070 


0.6" high 
0.3” high 


8.90 

3.70 


8.25 

3.50 


Special RF Transistors 


2N5589 7 Watt 

2N5590 15 Wan 

2N5591 30 Watt 

Set of three for only $22.50 


1-9 10 up 

6.50 6.00 

7.75 7.45 

9.85 9.35 


How to 

Order 


AM Radio tuner 


General Purpose amp. 
Regulator 

Dual OP amp. low noise 
Operational amp. 


Send your order with 
cheque, money order or 
postal note Allow e 
minimum of 30 cents to 


(Digital ICs 


i y 1-9 

9001 
9368 

95H90 300MHz 
Decade counter 19.75 


10 up 

1.50 1.30 

3.20 3.10 


DONT FORGET TO PUT THIS PAGE IN YOUR 1973/4 DICK SMITH CATALOGUE or H requested we will send you t 
copy FREE with your order. 


Send 30 cents to cover P & P for your FREE catalogue - 64 pages - Full of useful data - 50 cent discount vouchers 

Mail Order form etc — Mention this magazine. 




































A basic monitor 
for slow-scan television 

Here is a new design for a monitor to display slow-scan TV pictures, of the 
type being transmitted by increasing numbers of radio amateurs. It uses four 
valves, four transistors, an 1C and two SCRs, each performing the circuit 
functions for which they are best suited. This simplifies the unit and makes it 
easy to build, without sacrificing performance. 

by IAN POGSON 


Slow Scan TV, or SSTV for short, has 
become very popular in the United States 
and activity is beginning to quicken in this 
country as well. However, many Australian 
amateurs possibly do not realise just what a 
fascinating and absorbing branch of 
jamateur radio is available to them, ai quite 
a modest outlay in cost and equipment. 
Very little has been published in this 
country on the subject of SSTV and we 
propose to remedy that at least in some 
measure with the article to follow. 

Without doubt, the best place to start in 
SSTV is with a monitor. Involving no more 
complexity than a modest CRO, a monitor 
can be used with the existing shack 
receiver, so that you can really “read the 
mail’’ of any amateur SSTV transmissions, 
either locally or from overseas. Equipment 
for the transmission of amateur SSTV 
signals is a little more involved and for the 
present at least, we will confine our efforts 
to describing a new monitor. 

For those not yet familiar with SSTV, it is 
basically rather similar to conventional 
television except that the rate of scanning is 
slowed down from one picture every 1 / 25th 
of a second to approximately one every 8 
seconds. This reduces the bandwidth 
required to transmit the signals from the 
usual 5MHz or so right down to a figure well 
within the audio spectrum. And as a result, 
SSTV signals can be transmitted and 
received using almost any of the established 
types of radio equipment, whether it em¬ 
ploys AM, FM, SSB or other types of 
modulaton system. 

Actually the SSTV “video’’ signal itself is 
not used to modulate the RF carrier 
directly. Because of the low scanning rate, 
the video is largely made up of very low- 
frequency components, and for these to be 
transmitted and received properly the 
transmitter and receiver would have to be 
fitted with much longer time constants than 
usual in the coupling circuits and other 
sections. To avoid this, the SSTV video 
signal is used to frequency modulate an 
audio subcarrier. 

The subcarrier is made to vary between 
the limits of 1200Hz and 2300Hz. Syn¬ 
chronising pulses correspond with 1200Hz, 
black level is 1500Hz and white level is 
2300Hz, with shades of grey in between 
black and white. Horizontal sync pulses 
have a duration of 5mS, with 30mS for 
vertical pulses. 

The number of scanning lines is 120. Due 
to the fact that the United States uses a 60Hz 
standard for their supply mains while we. 


with Britain and many other countries have 
a 50Hz standard, and as the mains 
frequency is used as a reference for syn¬ 
chronising pulses, a compromise has had to 
be struck. The result is a 15Hz sweep rate 
(60/4) for the US and a 16-2 / 3Hz sweep 
rate (50 A3) for Australia, etc. To tie in with 
the set 120 horizontal lines, the vertical rate 
is 8 seconds and 7.2 seconds for 60Hz and 
50Hz mains frequencies respectively. 

The question may well be asked as to how 
this works out when an amateur in 
Australia is in SSTV contact with an 
amateur in the United States. In fact the 
differences in sweep rates are not very 
great and are well within the synchronising 
capabilities of the equipment involved. The 
pictures stay in lock, but the picture size 
will vary slightly. 

Our approach to the design of an SSTV 
monitor has been along lines already 
established overseas. However, in order to 
encourage newcomers into this fascinating 
field, we have made some effort to simplify 
circuitry as much as possible, together with 
an eye to keeping costs down. 

In line with the cost angle, we have made 
use of an oscilloscope which was described 
by Jamieson Rowe in May, 1966. In fact, the 
unit modified (or rather largely rebuilt) is 
the original prototype. There may be some 
readers who are in the same position, with 
one of these units which can form the basis 
of an SSTV monitor. Whether or not you are 
in this position, or whether you are starting 
from the beginning as it were, we wish to 
emphasise that the mechanical approach 
we used has been dictated by circumstances 
and is onlv intended as a guide for con¬ 
structors. Apart from the usual precautions 
with the installation of a CRO tube with 
respect to magnetic fields, layout does not 
seem to be at all cirtical. 

Let us turn our attention to the circuit 
diagram and go through it, discussing the 
various circuit functions. The frequency 
modulated SSTV subcarrier is fed to the 
input. This may be from a communications 
receiver, tape recorder, etc. To avoid 
excessive input to the 741 op-amp, a pair of 
1N914A diode clippers are included. The 
signal is amplified by the op-amp and 
emerges as a square wave. In series with 
the output is an inductor, about 200mH, 
shunted by .022uF which tunes it to 2300Hz. 
This LC combination is the “video 
discriminator’’ and is effectively a rejector 
circuit at 2300Hz. The FM signal passing 
through the discriminator is effectively 
changed into an AM type signal, rather like 



the well established “slope detection” used 
in AM receivers for receiving FM signals. 

This AM signal passes through a level or 
“contrast” control and is then amplified by 
TR1. The ouput at the collector is stepped up 
in voltage by the transformer, where it is 
detected in the bridge consisting of four 
silicon diodes. The video voltage from the 
detector is then fed directly between the 
cathode and grid of the cathode ray tube, 
where the beam is modulated to give shades 
of grey between black and white levels. 

Returning now to the output of the video 
discriminator, a split is taken via a sync 
level control, to the sync discriminator. The 
level available from the video discriminator 
is quite high, much too high for our purpose 
and so the need for the 220k series resistor 
and the 470 ohm resistor shunting the 47k 
potentiometer. 

The sync discriminator is, in effect, a 
frequency conscious amplifier, using a 
twin-T network and peaked to the sync 
frequency of 1200Hz. This circuit was 
selected in preference to an LC circuit 
similar to the video discriminator because a 
fairly high Q circuit is required and readily 
available coils did not come up to this 
requirement. 

Following the sync discriminator is a two- 
stage sync separator using TR3 and TR4. In 
the collector of TR4 is a light emitting diode, 
which blinks on every sync pulse and is very 
useful for adjustment purposes. Sync pulses 
appear across the 0.15uF capacitor and are 
fed via a 10k isolating resistor to the gate of 
the SCR in the horizontal deflection circuit. 

The 30ms-long vertical sync pulses are a 
little tricky to separate out cleanly, but by 
using the two-stage sync separator, an 


Above is a picture of our SSTV monitor and 
the full circuit details are shown on the 
opposite page. 


38 


ELECTRONICS Australia, May, 1974 




VERTICAL DEFLECTION 
































































































































































The strip at the top contains the 1C amplifier , discriminator coil, video amplifier and detector. 
The strip below contains the sync discriminator and sync separator circuits. At the right is 
part of the power transformer and supply wiring. 




SSTV MONITO R 

integrator consisting of the 27k resistor and 
luF capacitor, together with a vertical sync 
level control, very successful vertical 
synchronising has been achieved. The 
vertical sync pulses are fed into the gate of 
the SCR of the vertical deflection circuit. 

As the vertical sweep rate is very slow, 
between 7.2 and 8 seconds, it often happens 
that when receiving a transmitted picture, 
you have just missed a vertical pulse. 
This would normally mean that you have to 
wait a very considerable time before you 
start to get the next picture. To avoid this, it 
is fairly standard practice to include a 
manual vertical triggering button. This is 
simply a 1M resistor from the high tension 
in series with a “make” press button on the 
front panel. 

The sawtooth generators are perhaps of 
more than just passing interest. The sim¬ 
plicity is such that it is difficult to imagine 
anything simpler. Fundamentally, the 
generator consists of a resistor and 
capacitor time constant, with an SCR to 
initiate flyback. The sawtooth appearing 
across the capacitor is DC connected to the 
grid of the relevant deflection valve. There 
are only two extra components additional to 
those already mentioned. A 22k resistor 
from the gate of the horizontal SCR to 
ground is added to ensure a reasonably low 
impedance so that there is less likelihood of 
spurious triggering, while 6.2V zener diodes 
are used to limit the maximum voltage 
across each capacitor. 

The foregoing describes both horizontal 
and vertical generators in principle. The 
horizontal circuit has an 8.2M resistor and a 
470k in series with a 0.47uF capacitor. The 
470k resistor may have to be modified 
during adjustment but more will be said 
about that later on. The vertical circuit has 
an 8.2M and a 5.6M in series with a 47uF 
tantalum capacitor. Instead of the 22k 
resistor from the gate of the SCR to ground, 
the in-circuit resistance of the 100k vertical 
sync level control is substituted. 

Each deflection circuit consists of two 
6BX6 valves in a “long-tail pair.” Direct 
coupling from the valve plates permits the 
use of amplified trace positioning. This i$ 
achieved by an adjustable voltage via a 
potentiometer to the undriven grid of each 
pair. The grid is bypassed for signal 
frequencies with a .OluF capacitor. Gain of 
the stage and so sweep size, is controlled 


with a resistor between the cathodes of each 
pair. These are set during adjustment and 
will be covered later in detail. 

Before leaving the two deflection am¬ 
plifiers, it may be seen that the horizontal 
amplifier has a 4uF electrolytic bypassing 
the screen grids. On the other hand, no 
bypass is included in the vertical stage 
screens. To be effective at such a low 
frequency, the capacitance would be 
prohibitively large. Happily the stage works 
quite satisfactorily without any bypass. 

The power supply system is of necessity 
rather complex. However, we have 
managed to simplify it as much as possible 
and only one transformer is involved. There 
are two 6.3V windings, one for the CRT 
heater while the other supplies the 
deflection valve heaters, together with the 
plus and minus 15V supplies for the solid 
state circuits. These use voltage doubling, 
with the output stabilised by 15V zener 
diodes. Additional filtering was found to be 
necessary on the positive rail and this is 
provided with a lOOOuF electrolytic across 
the output. 

High tension for the deflection amplifiers 
is obtained by full wave rectification from a 
250-0-250 volts secondary winding. It was 
found that a considerable amount of 
filtering of the HT line was necessary. This 
is achieved with a two-stage filter, making 
use of four 24uF 350VW capacitors in one 
can, with two lk 3W resistors. 

EHT of nearly 700 volts is obtained by 


voltage doubling from one side of the HT 
winding. The output capacitor consists of 
two 8uF 45PVW units in series. The DC 
voltage across each unit is established by 
connecting their iunction to the junction of 
the 100k focusing pot and the 220k resistor of 
the EHT voltage divider chain. A 39k 
resistor between the cathode of the CRT and 
the EHT rail sets the brightness level, and 
may need adjustment during final setting 
up. 

So much for the circuit. Now a few 
comments about components may be 
helpful. As mentioned earlier, our prototype 
is a much rebuilt 1966 3in Oscilloscope and 
as such, uses the original metalwork. The 
only change of note, is that a new front panel 
overlay was needed. If you wish to make 
your unit up as we have, then a set of 
metalwork for the 1966 CRO would be 
suitable, with the need for the new panel 
overlay. More than likely readers will have 
their own ideas about this and a suitable 
panel could be made up from a piece of 
aluminium. 

Resistors and potentiometers should 
present no problems. The capacitors should 
all be available, with one possible ex¬ 
ception. The can type housing four 24uF 
350VW units may be difficult to obtain but 
substitutes in the form of separate 
capacitors should be easy enough to obtain. 
The capacitors which we used are either 
electrolytics or polycarbonates, with two 
exceptions. They are the two 47uF, 6.3VW 



•on underside of board 
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At the left is the wiring diagram for the board with the !C, diagram for the sync discriminator and sync separator circuits. Care 

discriminator, video amplifier and detector. At the right is the wiring should be taken wiring the detector as high voltage appears here. 
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PIN 2. 

V3 + 310V 



The picture at the top shows a close-up of the vertical and horizontal sweep generators, 
with the inverted vertical amplifier valves. Below are wiring diagrams for the two sweep 
generators and the low voltage power supplies. 


tantalums. Diodes should present no 
problems. Either the types specified or 
their equivalents may be used. The only 
possible exception is the LED. This may be 
any small ruby coloured unit, with a bezel 
for mounting it on the front panel. A wide 
variety of suitable LEDs are currently 
available. 

The two SCRs which we used are made by 
ITT but any low power SCR should be quite 
suitable; the circuit is quite undemanding. 
Similarly the 741IC comes in various makes 
and packages. The one we used is in a 14-pin 
dual-in-line package but no trouble should 
be experienced in adapting almost any 
mechanical arrangement. The transistors, 
of which there are only four, are all readily 
available. However, if substitution of the 
BFY51 video amplifier is considered, care 
should be taken to make sure that the sub¬ 
stitute will do the job. 

The 6BX6 valves should still be readily 
available but if you have some other types 
on hand, then they may be used provided 
they will do the job. The pentode section of a 
6BL8 is quite satisfactory and we imagine 
that other types such as 6AU6, 6AM6, etc 
would be satisfactory. The CRT is special in 
that it has a long persistence phosphor. We 
understand that Elcoma have stocks suf¬ 
ficient to meet the anticipated demand. 
When ordering the tube, a mu-metal shield 
type No 55530 may be ordered at the same 
time. The orange perspex filter which we 
fitted, although not essential, does seem to 
help to give a better picture. Pieces of 


suitable material should be available from 
suppliers who have prepared kits for digital 
projects, such as our digital frequency 
meter. 

The 200mH adjustable inductor used for 
the video discriminator has been made 
available by Transcap Pty Ltd. Stocks 
should be available through your local 
supplier but if any difficulty is experienced, 
stocks should be available from Watkin 
Wynne Pty Ltd, 32 Falcon Street Crows 
Nest, NSW, 2065. 

The small transformer feeding the 
detector is actually a miniature 240/ 12.6V 
heater transformer. We used a Ferguson 
type PF2851 but any small transformer with 
about the same turns ratio should be 
satisfactory. The mains transformer is not 
quite so easy as this particular type is no 
longer in production. As the demand for the 
transformer for this project is likely to be 
rather limited (we could be wrong!) we 
hesitated to suggest that manufacturers 
make up further stocks. However, the type 
of reader who is likely to make up one of 
these slow scan monitors is also likely to 
have a transformer of similar specs in his 
junk box. It may be necessary to add a 
shorting strap to reduce the stray field. In 
any case, we feel that we can leave this 
problem for each individual to solve in his 
own way. 

Another small point on the same less 
optimistic note relates to miniature tag 
board, which we have used on this unit and 
many others in the past. We are advised 


that this material is going off the market. 
However, a new product has already ap¬ 
peared which should be quite a satisfactory 
substitute. Instead of a strip with lugs 
eyeleted each side it is a printed board of 
about the same total width, and provides 
copper pads in lieu of the lugs. In short, this 
item should substitute quite well for the 
former product. 

From the constructional point of view, we 
will assume that readers will be following 
the method which we used. Any deviations 
can safely be left to the individual to sort out 
for himself. We will also assume that you 
have a suitable set of metalwork. 

A good place to start is with the sub- 
assemblies. There are five main boards, 
each with components mounted on 
miniature tag board and we have given 
wiring diagrams to make the job somewhat 
easier than if you had to work it all out for 
yourself. 

One board includes the signal input, IC op 
amp, video discriminator, video amplifier 
and detector. The detector transformer is 
mounted separately. It is straightforward 
except for the IC and the 200mH coil. We 
used a socket for the IC and we snipped off 
all the unused lugs. With the socket 
correctly located on the board, we drilled 
five small holes corresponding to pin 
positions 4, 5, 6, 10 and 11. The socket is 
located in these holes and the lugs are* 
connected to the tagstrip as indicated, by 
means of thin tinned copper wire. Before 
mounting the 200mH coil, carefully cut off 
the extreme end at the moulded shoulder. 
Cut off all four corner lugs and bend the 
remaining two active lugs out at right angles 
for soldering to the appropriate lugs on the 
board. 

The board containing the sync 
discriminator and sync separator presents 
no problems. The trimpots are mounted 
vertically and it may be seen that in com¬ 
mon with the other boards, some resistors 
and capacitors are also mounted vertically 
to save space. For the same reason some 
items are mounted underneath the board. 

The board containing the two sawtooth 
generators and the board carrying most of 
the small components for the two deflection 
amplifiers are quite straightforward. The 
last board, which mainly includes com¬ 
ponents for the two 15 volt supplies is rather 
crowded and needs some care in fitting the 
electrolytics. Two pairs of lugs at one end 
carry a 220k 1W resistor and an 800 PIV 
diode. These belong to the CRT EHT circuit. 

The pictures show the location of all the 
major components and apart from a few 
details readers should be able to assemble 
the unit without difficulty. In our case, the 
power transformer is stood off the back 
skirt of the chassis with four spacers. A 
small panel of aluminium is fixed to one 
side of the transformer to accommodate a 
couple of tagstrips for power supply wiring. 

A vertical panel, about 11cm long and 8cm 
wide, is fixed below the main chassis and on 
it are mounted three board assemblies. The 
one including the input to detector circuits 
is mounted nearest the underside of the 
chassis, with the board containing the sync 
discriminator and sync separator im¬ 
mediately below. The board with the 
sawtooth generators is mounted im¬ 
mediately on the opposite side of the panel. 
With the boards in these positions, it is 
possible to get to all the adjustments 
without hindrance. 

The board with the deflection circuit 
components is mounted atop the chassis. 
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Professional Trio Test Gear at 
Amateur Prices 


VT108FET Volt-Ohm-Meter 

DC volt meter: 

Range: 0.5 to 1,500 V in 8 ranges. 

Input impedance: 11 Mn on each range. 

Accuracy: ±3% at full scale 

AC volt meter: 


Range (Sine wave voltage): 
(dB): 

(Any other voltage): 
Input impedance: 


Accuracy: 

Freq. response: 

Ohm meter 
Range: 
Accuracy: 


1.5 to 1,500 Vr.m.s. full 
scale in 7 ranges 
—15 to +66 dBm 
4.2 to 4,200 Vp-p 
full scale in 7 ranges 
1 Mn 

80 pF at 500 to 1,500 V range 
145 pF at 1.5 to 150 V range 
using (PC-14) probe 
±5% at full scale 
15 Hz to 5 MHz t10% 

30 Hz to 2 MHz +3% 

0.1 n to 1,000 Mn In 7 ranges. 

±5% of setting range at scale 0.3 to 3 
1 10% of setting range at scale 0.1 to 10 


$ 68 ' 


AG202A AudioGenerator $75' 


Frequency range: 

Freq. accuracy: 

Sine wave characteristics: 
Output voltage: 
Distortion: 

Square wave characteristics: 
Output voltage: 
Overshoot: 

Sag: 


20 Hz to 200 kHz in 4 ranges 
±(3% + 2 Hz) 

10 V r.m.s. ±10% 

0.5% at 50 Hz to 100 kHz 
1% at 20 Hz to 200 kHz 

10 Vp-p 
3% 

10% at 20 Hz 


Output impedance: 
Output attenuation: 
Drift with line voltage: 


External synchronization: 


600 n 

HIGH/LOW (40 dB) and variable control 
(±10% variation) 

Freq: ±0.5% 

Level: ±0.5 dB 


Synchronization voltage: 1%/V approx. 

Max. input voltage: 3 V r.m.s. 

Input impedance: 10 kn 


Memory 

1% scale variation: 


Approx. 30 sec. 



CO1303A 75mm Scope $135* 


CRT: 

Vertical Sensitivity: 
Attenuator: 
Bandwidth 

Input R and C: 

Max. input voltage: 
Horizontal Sensitivity: 
Attenuator: 

Freq. response: 
Input R and C: 
Sweep Freq: 
Synchronization: 
Power requirements: 


C308P1 
20 mV/cm 

1/1, 1/10, 1/100 plus fine control. 
DC: DC to 1,5MHz (-3dB) 

AC: 2 Hz to 1.5 MHz (-3 dB) 

1 Mn, 30 pF 

300 V (DC + AC peak) or 600 V p-p 
500 mV/cm 
Continuously variable 
DC to 250 kHz 
1 M«, 40 pF 

10 Hz to 100 kHz in 4 ranges 
Internal (—) 

100/117/230 V AC 50/60 Hz. 15 W. 


SG402 R.FGenerator $60* 


Freq. range: 
Freq. accuracy: 
Output Voltage: 


100 kHz to 30 MHz in 6 ranges 

± 1 % 

0.1 V r.m.s. 


Attenuator: 


HIGH/LOW (10:1) and variable control. 


Modulation: 

Internal: 400 Hz, 40% mod. degree 

External: Requires 1.5 V r.m.s. for 40% mod. degree 

Power requirements: 100/117/230 V AC 50/60 Hz. 6 W. 

Dimensions: W 186 mm x H 131 mm x D 220 mm 

(W 190 mm x H 154 mm x D 245 mm 
Max. dimensions) 

Weight: 2.5 kg 


★ Plus 15 % Sales Tax . Recommended Prices Only 

Available at leading electronics stores 


Sole Australian agent 


PARAMETERSm 


Trade Enquiries: 
Sydney 439-3288 
Melbourne 90-7444 
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SSTV MONITOR 


The horizontal deflection valves are those 
above the chassis and the vertical deflection 
valves are mounted upside down on the 
other side of the chassis. The detector 
transformer is above the chassis between 
the horizontal valves and the front panel. 
Focusing and astigmatism potentiometers 
are mounted on a bracket above and at the 
rear of the chassis and the horizontal and 
vertical shift controls are immediately 
below and mounted on the back skirt of the 
chassis. 

The power supply board is mounted 
immediately behind the CRT socket and the 
board is stood off the chassis by a cm or so 
to clear any components mounted under the 
board. This also applies to all the other 
boards. If you are not using a can type 
multiple electrolytic assembly, then some 
ingenuity may be needed to fit the sub¬ 
stitutes in the space available. 

Apart from the tube face, with its hood 
and filter, the only other items on the front 
panel are the input socket, trigger and 
mains switch, LED and mains indicator 
lamps and contrast control. The panel is 
held in place by the trigger switch and 
contrast control. 

Having built the SSTV Monitor, the next 
task is to put it into operation. Some 
suggestions as to how to go about this are 
added. Although it is not necessary in most 
cases, we stress that the 700 volts of EHT 
and the 300 volts HT line can be dangerous, 
particularly as the source impedance is 
quite low in each case. Apart from the more 
obvious danger points, the detector com¬ 
ponents which at first sight seem innocent 
enough, are in the EHT circuit and a bite 
from this is not recommended. 

Before switching on foi the first time, it is 
always wise to make a thorough check of 
wiring to make sure that there are no errors 
or omissions. Having done this, a helpful 

(Continued on page 94) 


LIST OF PARTS 

1 Case, 12.7cm wide x 19cm high x 
21.6cm deep, with front panel and 
chassis 

1 Carrying handle 
4 Rubber feet 

1 Set of brackets, including tube hood 
and support ring 
1 Perspex orange fitter 
1 Power transformer, 240V primary, 
250V- 0-250V secondary at 50mA, 
6.3 V at 1 A, 6.3V at 3A, low radiation 
type (see text) 

1 Miniature detector transformer, 240V 
primary, 12.6V at 150mA (PF2851 or 
similar) 

1 200mH variable inductor (Transcap) 
1 Coaxial input socket 
1 CRT socket 

4 9-pin miniature valve sockets 
1 Miniature toggle switch, SPOT 
1 Miniature press-on switch, SPOT 
1 Knob 

1 NE-2 neon bulb, in pilot bezel 
1 Rubber grommet, Vain 

1 Rubber grommet, 3 Ain 

2 7-lug tagstrips 

1 3-lug tagstrip 

2 Miniature tag boards with 16 prs tags 
1 Miniature tag board with 15 prs tags 
1 Miniature tag board with 12 prs tags 

1 Miniature tag board with 9 prs tags 

2 Diodes, BAW62, 1N914A 

4 Diodes, EM401, OA626/100 
4 Diodes, EM402, OA626 / 200 
4 Diodes, EM408, OA627 / 800 
2 Zener diodes, BZY79 6V2 
2 Zener diodes, BZX79 Cl5 
2 SCR, 2SF106 or similar 
1 LED (see text) 

1 1C, 741 

1 Transistor, BFY51 

1 Transistor, BC108 

2 Transistors, 2N3638A 
1 Neon indicator, NE-2 
4 Valves, 6BX6 

1 CRT, DP7-32, with mu-metal shield 
type 55530 


CAPACITORS 

1 .0033uF 100V polycarbonate 

2 .0047uF 100V polycarbonate 
5 .01 uF 100V polycarbonate 

3 .022uF 100V polycarbonate 
1 .039uF 100V polycarbonate 
1 0.15uF 50V polycarbonate 

1 0.33uF 50V polycarbonate 
1 0.47uF 50V polycarbonate 
1 luF 50 V polycarbonate 
1 4uF 250VW electrolytic 

1 4uF 350VW electrolytic 

2 8uF 450VW e/ectro/ytics 

4 IOuF 25VW e/ectrolytics 

4 24uF350VW e/ectro/ytics (in one can) 
2 47uF 6.3VW tantalums 
1 IOOuF 6VW electrolytic 
1 250uF 16VW electrolytic 

1 250uF 25 VW electrolytic 

2 IOOOuF 16VW e/ectro/ytics 
1 IOOOuF 25VW electrolytic 

RESISTORS ('AW unless stated 


otherwise) 

1 82 ohms 

2 33k 

1W 

2 100 ohms 

1 33k 


1 270 ohms 

1 39k 


5 390 ohms 

3 47k 


2 470 ohms 

2 47k 

1W 

2 680 ohms 

1 56k 


1 820 ohms 

2 68k 

1W 

2 Ik 3W 

4 100k 


1 2.7k 

2 220k 


3 4.7k 

1 220k 

1W 

2 10k 

1 270k 


1 15k 

2 470k 


1 18k 

2 1M 


2 22k 

1 5.6M 


1 27k 

2 8.2M 



2 20k linear potentiometers 

3 47k linear trim pots 

2 100k linear potentiometers 
1 100 k linear trim pot 
1 1M linear potentiometer 

MISCELLANEOUS 

Hookup wire, solder, solder lugs, 3-core 
flex and plug, cable damp, screws, nuts. 


FREE CATALOGUE! 
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Simply fill in the 
coupon and we will 
return to you ab- 
solutley ‘FREE’ our 
latest 1974 cat- 

I alogue with ex¬ 
clusive values in- 
home entertain¬ 
ment, audio co¬ 
mmunications * 


101 \ mmumcation 

Parts ^kits. 


TANDY 

I ELECTRONICS 


MAIL ORDER SPECIALISTS! 

THE WORLD-WIDE SUPERMARKET OF SOUND 


DEPT. EA 001 
P.O. BOX 229, 
RYDALMERE, 2116 

PLEASE PRINT CLEARLY 


> 

cn 


NAME 


ADDRESS 


CITY 


POST CODE 
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NOW AVAILABLE the 
Inew 1974 edition of the 




annual 


HOW SOUND IS HEARD 
RECORDING - EDISON LED THE WAY 
HIFI STEREO IN SIMPLE TERMS 
EQUIPMENT FACTS AND FIGURES 
HOWTO BUY A HIFI SYSTEM 
EQUIPMENT - WHAT TO LOOK FOR 
YOUR LISTENING ROOM 
TAPE RECORDING & REPLAY 
4-CHANNEL SOUND SYSTEMS 
4-CHANNEL RECORDS 
AMPLIFIER CONTROLS 
LOUDSPEAKER PHASING 
RECOMMENDED RECORDS 
PRODUCTS AND SUPPLIERS 



PLUS POSTAGE 

(COMPILED BY ELECTRONICS AUSTRALIA 

J TO: ELECTRONICS AUSTRALIA. 

I BOX 163 BEACONS FI ELD 2014. 

| Please send me ./. copies of HiFi Stereo 
I Annual at $1.90 posted within Australia. 

I $1.50 plus postage for overseas buyers 
(plus estimated 320 gms posted weight). 
| Please enclose only a cheque, money 

I order, Australian Postal Order etc. NOT 
CASH. 

I NAME. 

| ADDRESS. 

I 


POSTCODE. 
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Musical octave 
note synthesiser 


Using low cost digital ICs, it is now possible to derive each of the twelve 
semitones of an octave in the equal temperament musical scale from a single 
reference frequency source. This article describes a basic synthesiser circuit 
using readily available devices. 

by STEPHEN H. DOLDING* 


The equal temperament scale consists of 
twelve semitones each progressing by the 
12th root of two, or in the ratio of 1:1.05946, 
giving a ratio of exactly 1:2 for the complete 
octave. If the frequency of each semitone 
can be generated precisely in the required 
ratio by selecting a suitable reference 
frequency and twelve related fixed division 
factors, then the semitones will all remain 
precisely in tune with one another, even if 
the reference frequency should drift. 

It can be shown that if the integral- 
number division factors given in Fig 1 are 
chosen, then the individual output 
frequencies are in the correct ratios to one 
another, within the acceptable accuracy of 
±0.1 pc. When practical division circuits 
are used, the factors must be integers, and 
the values chosen are the smallest that will 
give the correct ratios within the required 
accuracy. 

In order to be tuned to the standard in¬ 
ternational pitch of A - 440Hz, F ref must be 
equal to 440 x 284, ie, 124,960Hz. In practice a 
frequency of 125kHz may be used with 
errors of less than 0.03pc. 

As shown in Fig 2 an alternative is to use a 
reference of 1MHz with additional binary 
circuits after the dividers. This then 
provides outputs for other octaves as 
required. If higher pitches are required the 
reference frequencv mav be changed to 2 or 
4MHz. 

For monophonic instruments a single 
programmable divider system may be 
used, the division factor being set according 


*» "Stables", 21 Granville Road, Tunbridge 
Wells, Kent TNI, 2NU England. 


to the key which is selected. This system is 
implemented by using three programmable 
decade counters, the division factor being 
set by a ‘‘read-only memory” consisting of 
a diode matrix, as shown in Fig 4. 

The decade counters are upward counting 
and the data inputs are ‘‘loaded” or preset 
to the ‘‘1000 Complement” of the required 
division factor by means of an input code in 
BCD form, eg, if the division factor required 
is 284, the counter is preset to 716 (ie, 1000 
— 284). After 284 input pulses from the 
reference oscillator the counter reaches 
1000. At this point a load pulse is generated, 
which presets the counter to 716 again. 
Hence an output pulse is obtained after 
every 284 pulses from the reference 
oscillator (ie division by a factor of 284). 

Fig 3 shows a table of the required 
division factors, preset counts and BCD 
codes to be used. Note that C3 is always a 
binary 1 and D3 is always binary 0, so that 
these data inputs do not need to be changed. 

Fig 4 ahows the circuit diagram for a 
monophonic system. Additional binary 


Component List 
ICI SN7413N 

IC2, 3, 4 SN74176N (Alternatives SN 
74196N, 8280, or 290) 

IC5, 6 SN7404N 
IC7 SN7493N 
R1 330 ohms V 2 W Ipc 
R2 150 ohms V 2 W Ipc 
R3 100 ohms y 2 W 5pc 
VR1 100 ohms WW V 2 W 
Cl 2,200 pF 

C2 500 pF, D1 - D52 IS940 (or similar 
general purpose) 



The upper diagram above shows the way in which the twelve notes of the tempered musical 
octave may be derived from a single reference frequency, while the lower diagram shows 
how further binary dividers may be used on each note to generate the lower octaves. 
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dividers may be added to obtain lower 
pitches if required. 

A full polyphonic system could be con¬ 
structed using twelve such circuits all 
driven from a common reference 
frequency. In this configuration the diode 
matrix would not be required, the data 
inputs to the dividers being permanently 
connected to 0 or 1 according to the BCD 
code for the required division factors. 

The author has used the monophonic 
system described above as the basis for a 
reference source for tuning electronic 
organs. This may be used as a precision 
reference if a 1MHz crystal oscillator is used 
as the source. 

This circuit could also form the basis of a 
programmable musical box controlled by a 
ring counter. Other special effects can be 
generated by modulating or suitably ad¬ 
justing the reference frequency and, of 
course, by adjusting the reference 
frequency any instrument making use of 
this circuit can be tuned to any other in¬ 
strument by means of a single adjustment. 


Above is the complete circuit of the programmable divider unit developed by the author 
using readily available TTL digital / Cs. It will generate any one of the 12 notes of the musical 
octave, and its suboctaves. Twelve such dividers would be needed if the notes are required 
simultaneously, as in a polyphonic electronic organ, although the diode matrix would no 
longer be needed. Below is a chart (Fig 3) showing the divider constants. 


NOTE 

DIVISION 

FACTOR 

PRESET 

COUNT 

A1 

BCD CODE 

B1 Cl D1 

FOR 

A2 

DIVIDER 

B2 C2 

t DATA ! 

D2 A3 

INPUTS 

: B3 C3 

D3 

C 

239 

761 

1 

0 

0 

0 

0 

1 

1 

0 

1 

1 

1 

0 

B 

253 

747 

1 

1 

1 

0 

0 

0 

1 

0 

1 

1 

1 

0 

A-shp 

268 

732 

0 

1 

0 

0 

1 

1 

0 

0 

1 

1 

1 

0 

A 

284 

716 

0 

1 

1 

0 

1 

0 

0 

0 

1 

1 

1 

0 

G-shp 

301 

699 

1 

0 

0 

1 

1 

0 

0 

1 

0 

1 

1 

0 

G 

319 

681 

1 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

0 

F-shp 

338 

662 

0 

1 

0 

0 

0 

1 

1 

0 

0 

1 

1 

0 

F 

358 

642 

0 

1 

0 

0 

0 

0 

1 

0 

0 

1 

1 

0 

E 

379 

621 

1 

0 

0 

0 

0 

1 

0 

0 

0 

1 

1 

0 

D-shp 

402 

598 

0 

0 

0 

1 

1 

0 

0 

1 

1 

0 

1 

0 

D 

426 

574 

0 

0 

1 

0 

1 

1 

1 

0 

1 

0 

1 

0 

C-shp 

451 

549 

1 

0 

0 

1 

0 

0 

1 

0 

1 

0 

1 
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Model train control 
with simulated inertia 


As a follow up to our April train controller, here is a more elaborate version 
featuring simulated inertia, braking, and "kick" circuit to ensure reliable 
starting. Those who have already made the simple version will be in an ideal 
position to add these features to it. 

by DAVID EDWARDS 


An ideal model train would reproduce in 
miniature all the characteristics, problems 
and peculiarities of the real thing, be it an 
old coal-burning “Rocket” or a modern 
diesel-electric ore-train. Unfortunately, 
such models are unrealisable, and we have 
to be content with what is available, and 
more importantly, what we can afford. One 
area, however, in which improvements can 
be made is in the field of control. 

The simplest method of control is to use a 
variable resistor in series with the supply 
voltage. This gives control of the armature 
current, and hence of the torque. At high 
speeds this gives quite acceptable control, 
since the circuit resistance, consisting of 
the armature resistance and the control 
resistance, is quite small, and the back emf 
is the major factor determining the ar¬ 
mature current and, hence, the torque. This 
means that the speed of the train is sub¬ 
stantially independent of load at high 
speeds. 

Trouble occurs at low speeds, however. 
The control resistor is set for a large value, 
so there is a large resistance in the circuit. 
This means that the supply becomes a 
constant current supply, and so the back 
emf is not the major factor in determining 
the armature current. Hence the speed of 
the train varies quite markedly with the 
load, often stalling on gradients and curves. 

Probably the most objectional feature of 
the simple resistance controller is its poor 
starting characteristics. It is almost im¬ 


possible to start a train without it taking off 
like a rocket, no matter how skilfully the 
control knob is handled. 

To understand why this is so, it is 
necessary to consider the following points: 

(a) The torque of the motor is almost 
directly related to the current through the 
armature windings. 

(b) A very much larger current (torque) is 
needed to start the motor than is needed to 
keep it moving. 

(c) The simple resistance controller tends 
to behave as a constant current type power 
supply ; ie, one in which the current through 
the armature tends to remain constant in 
spite of changes in the back emf which the 
armature generates. 

Thus, when we provide enough current to 
start the train, we are automatically 
nominating this same value as the running 
current, due to the constant current 
characteristic. But this value is far too high 
for normal running speed, so the current 
has to be reduced — controller retarded — 
almost as soon as the train starts to move. 
Unless done skilfully, correction will either 
be inadequate or excessive; in the latter 
case stopping the train unnecessarily. 
Adding to this difficulty is the effects of the 
friction that occurs in the motor bearings 
and the contact problems inherent in 
transfering power from the rails to the 
train. 

This is where the controller described in 
the April issue scores. It has a constant 



voltage characteristic, allowing the current 
to vary according to the motor’s 
requirements, and as dictated by the back 
emf. 

Anyone who has ever compared a real 
train with a model train would note one 
glaring difference. A real train, with a 
small power-to-weight ratio, cannot ac¬ 
celerate or brake rapidly. A model train, 
with a high power-to-weight ratio, is 
capable of ridiculous acceleration and 
braking performances. With some models, 
it is literally possible to stop a train in less 
than half the length of a carriage. (When 
this is done, mutters can usually be heard 
about firemen in fireboxes!) Of course, 
inertia can be simulated by being less 
heavy-handed on the throttle, but this 
technique is not suitable for automatic 
signalling systems, where trains have to be 



These two simple circuits are quite practical, and may be built as 
the first step towards our final circuit. 
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The final schematic diagram of the controller incorporates the 
circuit and improved braking facilities. 


'kick in the pants" starting 


started and stopped automatically. What is 
obviously required is artificial inertia. 

The problems and requirements just 
outlined inspired our new controller. The 
circuit is based on the Darlignton pair 
emitter follower circuit described in the 
April issue, to which we have added several 
features. The main one is the artificial 
inertia, the others being aimed mainly at 
getting the maximum benefit from the 
inertia circuit. 

The inertia circuit itself can be switched 
out if required, since it has been found that 
precise shunting manoeuvres are sometimes 
more easily performed without it. The 
circuit has such good low speed charac¬ 
teristics that the operator can easily 
provide a realistic performance in these 
circumstances. 

In conjunction with the inertia circuit we 
have a brake circuit. This provides added 
realism, in that the train may be allowed to 
simply coast after power is switched off, or 
brought to a stop more rapidly by applying 
the brake. While our circuit uses a simple 
push button, giving a fixed degree of 
braking, it would be possible to substitute a 
pot to give variable braking. Such a pot 
would have to be spring loaded. 

The inertia and braking circuits can be 
operated from signalling circuits so that a 
train will reduce speed gradually when 
approaching a signal which is against it and 
stop at the signal until the latter changes. It 
will then accelerate slowly and eventuallv 
resume its normal speed. 

Finally, there is what we have dubbed the 
“kick in the pants” circuit. One of the most 
annoying situations is that where a train 
that will not start when a normal starting 
voltage is applied to the tracks. At best, it 
will not start until a lot more voltage is 
applied, at which point it will start with a 
violent jerk. At worst it will not start at all, 
meaning that it has to be pushed with the 
finger and the whole illusion destroyed. 

One obvious cause of this problem is poor 
contact between the rails and loco wheels, 
but there appear to be more subtle causes. 
To quote just one example; a motor will 
sometimes start in reverse when it will not 
start in the forward direction. 

Our “kick” circuit is designed to 
minimise this problem by applving full 
voltage to the track for a fraction of a 


second; just enough to get the motor ar¬ 
mature moving. The voltage then reverts to 
that selected by the control knob or the 
inertia circuit. 

In practice the idea works extremelv 
well. The loco starts with a slight jerk — the 
exact amount can be selected — then picks 
up speed slowly as dictated by the inertia 
circuit. The effect is not unrealistic, since 
the jerk is minimal and normally barely 
sufficient to take up the slack in the rolling 
stock couplings. 

On the other hand, the starting reliability 
is very high. Even when a loco fails to start 
the first time, a second kick — easily ap¬ 
plied — will often be effective. In extreme 
cases the situation can sometimes be 
salvaged by switching to reverse, applying 
a kick without follow-up power, then 
switching to forward and trying again. 
Even this complex procedure is preferable 
to jabbing the loco with one’s finger. 

A basic circuit is shown in Fig. l. The first 
point to note is the filtering network 
provided by Dl and Cl. A filtered supply 
proved essential for the control circuitry 
and, since it was not practical, or even 
desirable, to filter the supply to the rails, we 
simply filtered what we needed. The 
diode capacitor combination is a par¬ 
ticularly effective one. 

Inertia is provided bv C2, in the base 
circuit of TRl. The two 5.6k resistors (Rl, 
R2) each side of it perform a number of 
functions. Collectively thev serve as a 
current limiting resistor for the base of 
TRl. Separately, they control the rate of 
acceleration and deceleration. Rl controls 
the rate at which C2 can charge to the 
voltage set by the moving arm of the 
throttle pot (R3). R2 controls the rate at 
which C2 can discharge through the base 
circuit of TRl. 

Their total value also has some bearing on 
the spread of the throttle movement. If the 
value is too low TRl and TR2 mav saturate 
before the throttle is fully advanced, 
making its operation critical. If too high, the 
power available to the track will be limited. 
The values chosen are a compromise bet¬ 
ween all these requirements. 

While the amount of inertia could be 


varied by varying these resistors, this is not 
recommended in view of the factors just 
mentioned. The better approach would be to 
vary C2 although, in practice, the value we 
have chosen should suit most situations. In' 
this regard it must be remembered that the 
final circuit has a brake function which can 
override the natural deceleration function. 

This simple circuit is quite practical and, 
in fact, the reader may care to build it to this 
point as a first step. This approach is 
particularly recommended for those whose 
knowledge of electronics is minimal. 
However, the circuit has several 
limitations. The most serious is that when 
the throttle is advanced from zero the train 
hesitates for a time until the voltage in¬ 
creases to the minimum necessary to start 
it. To overcome this problem it was decided 
to prevent the inertia capacitor from 
discharging completely. This is ac¬ 
complished by adding a l'k tab pot (R4), a 
diode (D2). and a 47 ohm resistor (R5). 
(Fig. 2). 

The setting of R4 determines the 
minimum voltage across C2 and, therefore, 
the minimum speed of the train. Diode D2 
isolates the two circuits so that the voltage 
determined by R4 is effective only when it is 
greater than the voltage determined by the 
throttle (R3). Once the voltage from R3 is 
greater, the diode is reverse biased and 
ceases to conduct. R5 is simply a limiting 
resistor. 

In use. R4 can be set so that a train will 
just stop with the throttle fully retarded, but 
one setting may not suit all locos, or even 
the same loco when it is either hot or cold. In 
practice it is best set for a minimum speed, 
the brake circuit being used to bring it to a 
stop. 

The only snag with this idea is that when 
the brake is released the train may start 
again before it is required to do so. To 
overcome this we modified the throttle (R3) 
to a switch pot, the switch being used to 
open-circuit the base connection of TRl 
(Fig. 3). With this arrangement the throttle 
is first moved to the minimum position until 
the train slows to minimum speed, the 
brake applied to stop it, and the throttle 
then switched to the “off” position to 
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TRAIN CONTROLLER 



Above is the complete wiring diagram for the controller. This should be used in conjunction 
with the accompanying photographs. 


TtlTFftFljnSftfiP6N£NT PARTS' 


SEMICONDUCTORS 
4 EM401 silicon diodes, or similar 
1 TT801 NPN silicon transistor 
1 2N3055 NPN silicon power transistor, 
with insulation mounting kit 

SWITCHES 

1 2 pole, double throw 
1 single pole, to match 
1 spring loaded single pole, normally 
open 

CAPACITORS 

1 470uF 25VW electrolytic 

2 2500uF 25VW electrolytic 

Resistors (%W unless specified) 

2 47 ohms 

1 560 ohms 

2 5.6k 

1 Ik preset pot, linear 
1 Ik potentiometer with switch fdouble 
pole), linear 


1 5k preset pot, linear 
MISCELLANEOUS 
1 panel, see text 

1 12V 40/50 watt double filament 
headlight lamp {see text) 

1 12V miniature relay, with two 
changeover sets 
1 knob 

1 bezel, red 

2 13 bit tag strips 

Hookup wire, solder, screws, nuts, 18 
gauge tinned copper wire, terminals if 
required, case if required (see text). 
Note: resistor wattage ratings and 
capacitor voltage ratings are those used 
in our prototype. Components with 
higher ratings may generally be used 
provided they are physically compatible. 
Components with lower ratings may also 
be used in some cases, providing ratings 
are not exceeded. 


prevent it from starting prematurely. 

This switch has another useful function. It 
will stop the train instantly and is very 
valuable in the event that a possible crash is 
likely to damage an expensive model. In 
these circumstances realism takes second 
place. 

The braking system is shown in the final 
circuit (Fig 3). It consists of a 5k tab pot 
(R6) and a push-button switch between the 
base circuit of TR1 and chassis. When the 
switch is closed C2 is discharged through R6 
and all voltage removed from the base of 
TR1, bringing the train to a halt. The cir¬ 
cuit overrides theminimumspeedcircuit in¬ 
volving R4 etc. The rate at which C2 is 
discharged depends on the value of R6, 
which can be set by the builder for greatest 
realism. 

Once again, we suggest that readers may 
care to build the unit to this stage, and test 
it, before proceeding further. In fact, we 
built our own unit to this stage and ex¬ 
perimented with it for some time before 
evolving the next feature. 

This is the “kick in the pants” circuit 
previously mentioned. The idea was born 
largely of frustration; the frustration of 
both ourselves and most other model train 
enthusiasts when a train refuses to start on 
cue. 

Having been reminded of just how 
frustrating this can be while testing the new 
controller we began to wonder whether 
something could be done about it. At first we 
tried simply discharging the largest 
capacitor we could find directly across the 
rails. While impractical, it did prove that a 
kick of this kind would start a stalled loco 
almost as effectively as jabbing it with a 
finger — and a good deal more realistically. 

A more practical approach was to 
discharge a much smaller capacitor into the 
base circuit of TR1 at the moment the 
throttle was advanced from zero. Again, a 
manually operated mock up proved the 
worth of the idea. 

The problem was how to operate the kick 
circuit automatically from the throttle. 
While we had a spare set of contacts on the 
switch pot, and this seemed a logical place 
to start, the simple switching action it 
provided was not adequate. We needed a 
changeover combination so that the kick 
capacitor could be switched into a charging 
mode while the train was stationary, then 
switched to discharge through the base 
circuit when the pot switch was operated. ( 
While we considered a number of 
schemes, including adding sa switch 
functions to an existing pot s aft, they all 
presented problems of one kind or another. 
Finally we took what was really the easy 
way out, and added a relay with the 
necessary switch functions. While it might 
be possible to devise a more elegant all- 
electronic system, we reasoned that relays 
were something with which most train 
enthusiasts were readily familiar and could 
probably supply from their junkbox. Even if 
they had to buy one, they would probably be 
happier with it than a complex circuit which 
they could not understand. 

As it turned out, the decision provided a 
worthwhile bonus. With an extra set of 
contacts on the relay — normally provided 
anyway — it becomes relatively simple to 
use the control unit with a signalling system 


while retaining the inertia effect. As shown 
in Fig 3 the extra set of contacts are con¬ 
nected in the moving arm circuit of R3. We 
will have more to say about using this 
facility in a future article. 

The kick circuit consists of a 470uF 
capacitor (C3), the relay changeover set, 
two current limiting resistors (R7, R8) and 
a diode (D4). When the throttle is set to the 
off position the relay coil is disconnected by 
the pot switch and the relay connects C3 to 
the filtered supply rail via R7. C3 charges in 
a fraction of a second and remains charged 
until the relay is activated by the throttle 
being advanced. 

When this happens, C3 is connected 
directly to the base circuit of TR1 and, for a 
very brief period until it discharges, 
switches TR1 and TR2 into full conduction. 
As a result, full voltage is applied to the loco 
for long enough to start the motor moving, 
but not long enough to produce any 
significant high speed movement of the 
train. As C3 discharges, the minimum speed 
circuit takes over, followed by the inertia 
circuit. 

Overload protection is by a filament 
lamp, functioning as a non-linear resistor in 


the collector circuit of the Darlington pair. 
During normal running conditions, the 
current in the lamp is a small fraction of its 
normal rated current, and the lamp 
resistance and the voltage across it are very 
low. This means that the voltage being 
applied to the loco is not measurably 
reduced. 

During overload conditions, such as when 
the loco is derailed and short circuits the 
rails, the current through the transistor and, 
the lamp increases. The resistance of the 
lamp increases by a factor of about eight, so 
the voltage across it increases to a value 
close to the normal rated voltage. This 
limits the voltage across the transistor to a 
safe value. The light output from the lamp 
can be used as a visible overload warning 
by placing it beneath a red bezel. 

The wattage rating of the lamp depends 
on the power consumed by the train. It must 
be large enough so that under normal 
running conditions the filament does not 
heat to any noticeable extent — this can be 
checked by observing the filament, which 
should not glow at all. On the other hand, the 
wattage should not be so high that the 
maximum permissible ratings of TR2 are 
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Plessey knife and fork 
connectors 

economical... rugged.. .versatile 


Knife and fork contact units 
ACTUAL SIZE 


These economical multi-circuit connectors 
are reliability proven and of exceptionally 
rugged construction . . . they are available 
in standard 20, 40 and 80 way sizes. 
Connector frames are of pressed steel 
finished in passivated zinc and house 
either 1, 2 or 4 sets of A.B.S. Green 
moulded modules (illustrated) each of 
which accommodates twenty knife or fork 
terminal assemblies. 

The modular construction of these 
connectors makes them an extremely 
versatile means of quickly effecting multi¬ 
circuit linkage . . . Plessey offers these 

Melb.: Zephyr Products 
Pty. Ltd. 56 7231 

Adel.: K. D. Fisher & Co. 223 6294 
Perth: H. J. McQuillan 
Pty. Ltd. 68 7111 
N.Z.: Henderson (N.Z.) 6 4189 


modular contact units as a separate item 
and any number of such may be arranged 
and housed to suit the customer’s own 
alternative housing design requirements. 

Plessey knife and fork connectors were 
originally designed for use in crossbar 
telephone switching equipment and there¬ 
fore meet the highest quality standards as 
demanded by Post Office specifications. 

Connectors and modular contact units are 
available ex-stock. Comprehensive 
literature is available on request to the 
Professional Components Division. 

PLESSEY • 

Plessey Ducon Pty. Limited 
Box 2 PO Villawood NSW 2163 
Telephone 72 0133 Telex 20384 
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539A 

DUAL 

TRACE 

OSCILLOSCOPE 

NOW! 

DC TO 12MHZ-3db 

AND 

FLAT WITHIN 5% 

OVER THE ENTIRE 
VIDEO BAND WIDTH 

*lnstant selection of line or 
frame trigger from any video 
signal even when it’s buried in 
noise or varying in amplitude. 



CHECK THE SPECIFICATIONS AND SEE WHY 
IN INDUSTRY EDUCATION AND SERVICE 
THE bwd539A IS SO WIDELY ACCLAIMED. 


VERT. AMPLIFIERS 

DC-12MHz-3db 
10mV-50V/cm Both Channels 
Ampl. usable to >20MHz 

DISPLAY 

Chan. A & B or 
Chan. B only 

TIME BASE 

200n Sec. to 2.5 Sec./cm 
Including X5 magnification 
and 5-1 Vernier 


TRIGGER 

Chan. A or B or EXT. 

-f or —. Norm, or TV 
Auto, or Level Select 

TRIGGER RANGE 

5Hz to >15MHz 1 cm defl. 

2 cm composite video 

GENERAL 

8 x 10 cm CRT, 3KV EHT 
Z Mod. 20V P-P, IMG input 
Horz. Input DC-1 MHz, 0.6-6V/cm 


PRICE 

For this 

Superbly Stable 100% Solid State 
Oscilloscope 



(12 months’ warranty) 

Plus tax if applicable 
FIS Australian Capital Cities 


b.w.d. 539A. 

Federal StocK No. 

6625-66-046-6608. 

AN AUSTRALIAN 
OSCILLOSCOPE 
IN SERVICE 
AROUND THE WORLD 

B.W.D. ELECTRONICS PTY. LTD. Designers and Manufacturers of the Finest Electronic Instrumentation 
329-333 Burke Road, Gardiner, Vic. 3146. Ph. 25 4425. 127 Blues Point Road, North Sydney, N.S.W. 2060. Ph. 929 7452. 
S.A.: A. J. Ferguson Pty. Ltd. Ph. 51 6895. W.A.: Cairns Instrument Services. Ph. 25 3130 
QLD : Warburton Franki (Brisbane) Pty Ltd. Ph 52 7255.A.C.T.: Associated Scientific Sales Pty. Ltd. Ph. 95 9138. 
and from B.W.D. Agents around the world. 
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Above: the respective positions of the first tag strip, the brake 
switch, the overload indicator, and the relay are clearly shown in 
this view of the top side of the mounting bracket. 


At left, this view of the underside of the bracket and the bottom 
half of the front panel shows the mounting arrangements for TR2 
(centre foreground), the inertia switch (at right), the direction 
switch (at left), the throttle control (centre), and the second 
tagstrip. 


exceeded. In practice, with the largest lamp 
likely to be readily available, these ratings 
are not even approached. 

We fitted a 12V 50/ 40W twin filament car 
headlight lamp, with both filaments in 
parallel. This should be large enough for 
almost all likely situations, yet provides 
adequate protection for TR2. The only real 
objection to this arrangement is the cost of 
the lamp (about $3), although it should be 
appreciated that, in this role, it should have 
an indefinite life. 

A possible compromise is to use a 
discarded lamp in which one filament has 
been burnt out. This may restrict per¬ 
formance slightly for larger locos, or when 
double heading, but not seriously. The next 
compromise is a 21 / 6W stop tail light, with 
both filaments used to make a 27W lamp. 
This would be suitable for use only with 
small locos but, if two such lamps are used 
in parallel, making a 54W unit, performance 
will be at least as good as from a single 
filament headlight lamp. Since these lamps 
cost only about 45c each they are a much 
better proposition financially. 

In constructing the unit, we elected to fit 
all the components onto a single front panel. 
The idea was that the panel could be fitted 
easily into an existing control layout, or it 
could be used as the lid or top panel of an 
available box. We used the latter idea, and 
dimensioned the panel to suit a standard 
sloping panel instrument case (approx 6in x 
6in x 6in) such as we used for our previous 
controllers. The panel layout is shown in the 
photograph. 

This is a suggested layout only, and 
constructors may wish to vary it. We found 
that as the design evolved, there was not 
enough space to mount all the components, 
so a right-angle bracket was used. This was 
attached to the panel by the overload bezel 
and the brake switch, thereby avoiding 
unsightly screws on the front panel. To this 
panel was fixed the relay and the two tag 
strips. 

The wiring and layout of components on 
the tag strips is not critical. Our layout is 
shown in Fig 4. The preset pots should be 
positioned so that they are readily ac¬ 
cessible for adjustments. We found it an 
advantage to use coloured wires, as this 
makes the wiring easier to trace when it is 


being checked. 

We mounted the light bulb using heavy 
gauge tinned copper wire, which provides 
both electrical connection and mechanical 
support. 

When the unit is completed and checked, 
it can be connected to a suitable supply, 
being careful to ensure the right polarity. 
The output can then be connected to a track, 
preferably a circular one as continuous 
running facilitates testing, and a train 
placed on the rails. The inertia is switched 
off, and R3 set to the minimum speed 
position. (Not the off position.) 

The minimum speed is then set by the 
preset pot, R4. It is set so that the train will 
run steadily at a slow speed, but so that 
when the train is stopped, say by momen¬ 
tarily touching it with a finger, it will 
remain stopped. 

The “kick in the pants’’ effect can now be 
tried, by switching R3 from minimum to off 
and back again. The train should stop when 
switched to off, and start with a small jerk 
when switched to minimum speed. If this 
jerk is too violent, C3 can be reduced in 
value. If the train does not start reliably, the 
value can be increased. 

It should now be possible to vary the 
speed of the train smoothly from minimum • 

w INERTIA TRAIN CONTROL C 

OVERLOAD BRAKE 


«* # 



The front panel layout can be easily 
duplicated from the above photograph. 


to maximum by R3. When the train is at full 
speed, the track can be shorted out. The 
train should stop, and the overload in¬ 
dication should glow. When the short is 
removed, the train should move again. 

With the train stationary, and the speed 
control in the off position, the inertia can be 
switched in. Allow a few seconds for the 
inertia capacitor to charge to the voltage 
set by the minimum speed pot, and then 
advance the speed control to the full speed 
position. TTie train should start immediately 
with a small jerk (due to the “kick in the 
pants’’), and then accelerate slowly to 
maximum speed, which should be reached 
in about 15 seconds. When the speed is 
reduced to the minimum setting, the train 
should slow to its minimum speed in about 
the same time. It should not stop. 

With the train running at minimum speed, 
depress the brake. This should stop the train 
in a short distance. This distance is set by 
R6 and can be varied to suit individual 
requirements. 

Alternatively, the brake can be adjusted 
with reference to the distance required to 
stop from full speed. With the train going at 
full speed, and the inertia switched in, set 
the speed control to minimum, and apply 
the brake. The train should stop in a 
distance that is realistic in comparison to 
the distance taken to coast from maximum 
to minimum speed. 

The power supply required to run the 
train and controller should be capable of 
supplying a nominal 12V DC, with a current 
rating of from 2 to 5 amps. Best per¬ 
formance will be obtained if the supply is 
not smoothed. We used the “Train Power 
Supply,” as described in the April 1968 
issue, set on the 15V tap. The normal 
commercial “train transformer / rectifier” 
should be quite suitable, since the majority 
of these units consist of a 15V transformer 
and associated rectifier. 

It should be remembered that best per¬ 
formance will only be obtained from the 
controller if the rails are kept clean and free 
from dirt, to minimise contact resistance. 
Rail joint resistance is also a cause of 
poor performance. This can be minimised 
by connecting the power to the rails at 
several points, normally spaced about 1 
metre apart. 
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A solid state audio 
distortion factor meter 


The first of two articles describing a reliable audio distortion factor meter for 
home construction. The meter circuitry is fully solid state, and will measure 
down to 0.1 pc DF on signals between 200mV and 75V over the frequency 
range from 20Hz to 20kHz. At the same time, it is easily set up and calibrated 
using simple equipment. 

by F. G. CANNING, FIREE (Aust)* 


For anyone seriously concerned with 
experiment, design or servicing on high- 
quality audio equipment, a reliable method 
of measuring the distortion it introduces 
into a pure signal is almost indispensable. 
Such measurements are not especially 
difficult although rather time-consuming. 
The necessary instruments are fairly 
complex and, in their commercial form, 
quite expensive. For those who do not have 
the research-and-development budget of a 
sizable company to draw upon, this cost 
factor can be a problem. 

The design to be described here was 
worked out with this factor well in mind. It 
should enable the experienced constructor 
to build for himself a reliable and flexible 
Distortion Factor Meter at a fraction of the 
cost of a commercial instrument. There is 
nothing very difficult about its construction 
or the components used, but it must be said 
that careful workmanship and accurate 
components are essential and the project 
cannot be recommended to an inex¬ 
perienced constructor. Practical points to 
be watched will be highlighted as the 
description proceeds and if these are ob¬ 
served no difficulties need be feared. 

The term distortion factor now commonly 
quoted for high-fidelity amplifiers defines 
the additions made by the imperfect 
equipment to a single pure sine-wave input 
signal. These additions include hum and 1 
noise as well as harmonic distortion, and 
their combined RMS voltage is expressed as 
a percentage of the total output voltage at 
the fundamental signal frequency; this 
percentage is the Distortion Factor which is 
to be measured. Note carefully that this is a 
voltage ratio, not a power ratio which would 
give a much more flattering figure. 

What we have to do, then, is firstly to 
measure the total output voltage of the 
amplifier under test at the output level and 
freqyency which interests us. This output 
will consist of three components: the am¬ 
plified signal at the fundamental (input) 
frequency, the sum of the harmonics 
generated in the amplifier, and any hum 
and noise introduced by the amplifier. 
These can be called, respectively, V (for the 
fundamental), D (for harmonic distortion) 
and N (for noise and hum). This combined 
output voltage is noted. 

Next, we must eliminate the fundamental 
voltage V, by a suitable filter and then 


*30 Back Beach Rd, Portsea, Vic 3944. 


measure the combined voltage of the 
remaining factors D and N. This much 
smaller voltage is then compared with the 
voltage previously measured and is ex¬ 
pressed as a percentage of it; this is the 
Distortion Factor. In the instrument to be 
described this comparison is done by a 
calibrated potential divider and the 
Distortion Factor is read directly from its 
scale. 

From the foregoing, it is clear that the 
filter referred to, commonly called a 
“Notch Filter,” must be capable of 
eliminating the fundamental frequency 


In 1A, the signal to be investigated is fed 
through a variable attenuator to a ganged 
“function switch” Si and S2 which connects 
the attenuator output either directly to a 
multi-range AC voltmeter (for 
measurement of signal plus distortion) or 
else through the “notch filter” to the 
voltmeter (for measurement of distortion 
only). The attenuator setting must remain 
unchanged for both measurements; 
therefore the voltmeter has to be a sensitive 
instrument (actually a millivoltmeter) with 
multiple ranges and a scale accurately 
calibrated over all its ranges. It must also 
have a frequency response which is flat 
over the full range of fundamentals plus 
their harmonics, up to at least the fifth — in 
practice, from 20Hz to around 100kHz. Such 
a voltmeter is an expensive thing to buy and 
almost beyond the scope of an experimenter 
to construct and calibrate; therefore this 
scheme was thought unsuitable for the 
present project. 




while leaving all other frequencies unaf¬ 
fected, before the distortion content alone 
can be measured; ie, it must be sharply 
tuned. Several types of filter can be used 
but for simple handling and easy 
availability of cheap components the Wien 
Bridge filter seems most suitable and has 
been used here. The filter must, of course, 
be tunable over the full range of fun¬ 
damental frequencies to be examined. 

The bridge is adjusted until it is balanced 
at the signal frequency, which is thus 
suppressed. However, it is then con¬ 
siderably unbalanced for the harmonic 
frequencies and these appear at the output 
with virtually no attenuation. 

Two principal methods are available for 
measuring Distortion Factor and they are 
shown in Fig 1, A and B. Each has some 
advantages and certain drawbacks. 


The second method, Fig IB, requires only 
a single-range AC millivoltmeter which 
does not have to be calibrated, as it is used 
only to give a single reference voltage 
reading. However, it still must be sensitive 
and have the necessary flat frequency 
response covering all of the harmonic 
range. If it can also give a true RMS in¬ 
dication rather than an average one this is 
an advantage, though not essential. 

As before, the distorted signal is fed 
through a variable attenuator to the 
“function switch.” However, from this point 
it goes to the voltmeter either through the 
“notch filter,” which thus shows distortion 
and noise only, or else through a calibrated 
potential divider which passes both fun¬ 
damental and distortion. In this method, 
distortion is first read by switching in the 
filter, balancing it to suppress the fun- 
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damental, and finally adjusting the input 
attenuator until the remaining distortion 
voltage produces a certain reference 
reading on the meter, indicated by a mark 
on the scale. The filter is then switched out 
and replaced by the calibrated poten¬ 
tiometer which passes both fundamental 
and distortion; this potentiometer is then 
set to produce the same reference reading 
on the meter. At this point the poten¬ 
tiometer output voltage has the same value 
as that of the distortion and noise in the 
signal, so that the potentiometer can be 
calibrated directly in percentage Distortion 
Factor. 

This method has the advantage that the 
meter scale needs no calibration beyond the 
provision of the reference mark, and the 
meter accuracy is therefore unimportant. 
The accuracy of the calibrated poten¬ 
tiometer is merely a matter of using close- 
tolerance resistors, plus the making of a 
linear scale to suit a normal wire-wound 
potentiometer, and this is easily within the 
home constructor’s ability. The method also 
has the advantage that since the meter is 
always used at high sensitivity, the notch 
filter and its amplifier are always working 



FIG. 2 


at a very low signal level and are therefore 
less likely to introduce distortions of their 
own. (It must be realised that in any 
scheme of this kind the meter cannot 
distinguish between distortion in the input 
signal and distortion produced in circuits 
before the Wien Bridge, so the latter must 
be made negligible). 

The drawback to this second scheme is 
that the very low signal level and high 
meter sensitivity required makes the whole 
circuit more liable to induced and self¬ 
generated noise — eg transistor noise. 
However, careful choice of components and 
adequate shielding have overcome this 
difficulty. The reason for the high meter 
sensitivity will appear when we come to the 
details of the performance specification. 

We have seen that when the fundamental 
frequency has been suppressed the output of 
the equipment under test is a mixture of 
distortion and noise. If we now switch off the 
source of the test signal at the input to the 
equipment, leaving everything otherwise 
unchanged, the remaining noise showing on 
the meter is the noise generated by the 
equipment under test. This noise, in the 
case of a mains-operated device, will 
probably have two components: 

(a) mains hum, chiefly at twice the 
frequency of the mains, or 100Hz in this 
country, but quite possibly at harmonic 
frequencies also. In some localities the 
mains supply has been found to have a 
strong fifth harmonic which is not easily 
eliminated. 

(b) so-called “white noise’’ or hiss, whose 
strength will depend somewhat on the 
bandwidth passed by the equipment — in 


general, the wider the bandwidth the 
greater the measured noise. However, the 
noise actually audible will not necessarily 
increase to the same extent, because the 
response of the human ear peaks at around 
5kHz and decreases so rapidly above 10kHz 
that increased noise above this frequency 
goes largely unnoticed by most people. To 
take account of this, professional distortion 
and noise meters often include a 
“Weighting Filter” which can be switched 
in to give a weighted noise measurement 
corresponding to one of two international 
standards representing broadcast and line 
telephony conditions respectively. This 
added complication was not thought 
worthwhile for the present simplified 
design. 

Another form of noise which may appear 
under these conditions is parasitic 
oscillation, either continuous or in¬ 
termittent, the continuous type often being 
masked by the test signal but showing up 
when it is switched off. The distortion factor 
meter can be very useful in tracing and 
curing such troub’es. 




FIG. 4 

Let us now consider the performance 
specification for a practical meter: 

SENSITIVITY. We first consider what 
signal voltages we are likely to meet. At the 
low end the most likely item to need testing 
will be an audio-frequency preamplifier and 
the lowest output voltage commonly met 
here will be around 200 millivolts. This, 
then, can be our lower design limit, though 
in practice this instrument can be used 
down to around 150 millivolts. We next 
decide on the lowest distortion percentage 
we expect to measure accurately, and in the 
present design O.lpc was chosen. Now O.lpc 
of 200 millivolts is 200 microvolts and this 
input must give the standard meter 
deflection, chosen in this case to be 70pc of 
full scale reading. This, then, becomes the 
sensitivity required of our meter and it will 
be working at this sensitivity at all times. 
To combine this performance with a band¬ 
width extending to 100kHz and using a small 
inexpensive meter movement presented 
some problems, now overcome, especially 
from transistor noise. 

At the upper end of the signal scale, 
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EL-SOCKET 


UNIVERSAL BREADBOARDING 
COMPONENT 


AVAILABLE FROM LEADING 
WHOLESALERS 

or send direct to: 


99 ALEXANDER STREET 
CROWS NEST 
NEW SOUTH WALES 
Telephone: 439 2488, 439 2399 
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For fine detail work 
— a hands free 
magnifier 



The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern¬ 
ment departments and major 
industrial organisations. Available 
in 3 different magnifications. 

Price $16.00 

STC 706 


MAGNA-SIGHTER 

For further information send this coupon today: 

r .-- 

■ STOTT TECHNICAL SERVICES mea 174 

■ (Division of Stott’s 

J Technical Correspondence College Pty. Ltd.) 

i 159 Flinders Lane, Melbourne, Vic., 3000 

■ please send me full information on the 3-D Magna-Sighter. 

! I understand that no Sales Representative will call. 


■ Name. 

i 

| Address . 


Postcode 


ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

GP91-1 MONO CRYSTAL Stereo Compatible $6.95 
GP91-2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible. $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 





All cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 



PRICE $5.55 


Microphone Inserts 

Mic 43-3 

A Rochelle Salt (crystal) microphone insert in a die- 
cast case with expanded aluminium grille. 

Dimensions . 43-66mm diameter 

8-73mm deep 

Output at IKHz . 52dB ref. lV/dyne/cm 

Response . 30-7,000Hz 

Capacitance . 800 picofarads 

Ideal Load . 5 megohms 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 


AMPLION (A’ASIA) PTY. LTD. 


31 Majors Bay Rd. ( Concord, 
Sydney, NSW. Phone 73 1227 


Distortion Meter 


amplifiers with an output of at least 100 
watts may have to be tested, so the range of 
the input attenuator will have to be con¬ 
siderable. The present design will handle 
inputs up to 75 volts, equivalent to an am¬ 
plifier output of 700 watts into '8 ohms, 
which should take care of any likely 

situation. . , 

FREQUENCY RANGE. This was chosen 
at 20Hz to 20kHz, covering the whole useful 
range normally claimed for, audio equip¬ 
ment. It is covered in three switched 
overlapping ranges. 

DISTORTION RANGE. The basic range 
is from 0 to 0.5pc with switched multipliers 
giving X10 and X100 times. 

HARMONIC RANGE. It was decided to 
include harmonics up to the fifth in all 
measurements; thus the meter circuit must 
have a flat response to 100kHz (fifth har¬ 
monic of 20kHz). The need for this might be 
questioned since even the second harmonic 
of 20kHz is quite inaudible. However, there 
is some evidence suggesting that when two 
or more frequencies are being amplified 
together their higher harmonics, though 
themselves inaudible, may beat together to 
produce audible distortion products of an 
especially offensive kind. Furthermore, one 
wished to provide for tests on audio¬ 
frequency oscillators where the extended 
harmonic range would be needed. 

INPUT RESISTANCE. For a general- 
purpose instrument which may be used on 
equipment, such as pre-amplifiers, with a 
wide range of output impedances, it is best 
to give the meter an input resistance high 
enough to impose negligible load on any 
likelv signal source. A value of 250k was 
chosen, being about the highest figure that 
can be used without difficulties due to high 
value non-standard resistors in the at¬ 
tenuator and, possibly, excessive residual 
noise. 

The complete circuit diagram of the final 
instrument is shown as Fig 6. The instru¬ 
ment comprises four distinct and separate 
sections and these are now described in 

The Input Circuit. Four pi-section pads 
connected in series, together with a con- 
tinuously-variable potentiometer comprise 
the input attenuator. Each pad gives 12dB 
loss, with an image impedance of 500k. As 
the attenuator is image-matched the input 
impedance is 250k for all positions of the 
switch SI, which provides the coarse con- 
, trol. The 500k carbon potentiometer RV1 
provides the fine continuous control. 

| It is evident that when the circuit is 
switched from “Reject Fundamental” to 
“Read Distortion” the load on the input 
attenuator will vary considerably unless it 
is isolated. For this purpose a buffer stage 
(Trl) is provided. This stage is critical, in 
that any noise generated there will appear 
in the measured distortion. After tests of 
several types of bipolar transistors, the 
Texas Instruments type 2N5245 field-effect 
transistor was found to give good results as 
a source follower in this circuit. The 
collector circuit is heavily decoupled for 
i stability. 

i The Notch Filter (Wien Bridge). Fig 2 
shows the elements of a Wien Bridge in 

The complete circuit of the distortion factor 
meter is shown opposite, it uses only nine 
transistors. 
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FIG. 6 
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Why stockthree? 


You should need only one 
when the only one is 


IRC Type GL^ 


metal glaze resistor 

± 5% Tolerance. Temp. Coeff. 500 ppm/°C 
Length 0.25" Diameter .090" 


Versatile: 


Rugged: 


Fully Insulated: 
Excellent Solderability: 

Superior Stability: 


VeW, Va\N or V 2 W @ 70°C ambient and even at y 2 Wit outperforms Mil-R-11 
spec, for Va watt carbon resistors. 

Moulded jacket assures protection from the roughest handling—resists solvents. 
Metal glaze element, 100 times thicker than ordinary resistive films, is practically 
impervious to environmental extremes. 

Not just paint-coated. Moulded body has an insulation resistance of 10,000 MegH. 

Exclusive IRC tin/lead alloy plating process results in first-class solderability even 
after years of storage. 

Negligible resistance change due to soldering heat. A V 2 watt load life change of 
less than 1.5%. 


Runs Cooler: Metal glaze and ceramic substrate have high thermal conductivity—heat gets out 
FAST—temperature rise at full rated load (VfeW @ 70°Camb.) isonly40°C. 

Brighter Colour Bands: Permanently bright acrylic colour bands allow certain identification of the 
resistance value, even after years of service. No ambiguity of colours. 

Limited stock now available in resistance values in the El2 Series 6.2 ohm to 470K ohm ± 5% tolerance 


Manufactured in Australia by: 

NATRON ICS PTY. LIMITED 

IRH COMPONENTS DIVISION 
The Crescent, Kingsgrove, N.S.W. 2208 


pi 


ease send me information on Metal Glaze Resistors. 


[NATRONICS PTY. LTD. 

I IRH COMPONENTS DIVISION 

|p.O. BOX 71, KINGSGROVE, N.S.W. 2208 

| Name--- 


[company.. 

Address.... 


Postcode... 
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Distortion Meter 


basic form. If Cl and C2 are made equal, 
(denoted by “C”) and R1 and R2 also equal 
(denoted by “R”), the conditions for 
balance (in this application, maximum 
fundamental suppression) are:— 

P 1 



(b) 2 7T FCR = 1 

Thus the bridge will balance at frequency 
2 ttF when 


Q * 2P 
1 


(C in farads, R in ohms, or C in 
microfarads, R in megohms.). 

A bipolar transistor amplifier can be 
added to give the practical circuit in Fig 3 
and its equivalent circuit in Fig 4. This 
arrangement gives input and output con¬ 
nections balanced with respect to ground 
and assists a sharp null. 

For a true measurement of DF it is 
necessary that only the fundamental 
frequency is suppressed, and that all the 
harmonics from the second upwards shall 
reach the output of the notch filter un¬ 
changed. This implies quite sharp tuning. 
The frequency characteristic of the basic 
Wien Bridge is shown in Fig 5 and it is plain 
that the response to the harmonics is far 
from equal, there being a substantial dif¬ 
ference in response between, say, the 
second and fifth harmonics; in fact, the 
second harmonic is nearly 5dB down. This, 
if not corrected, would give an apparent DF 
substantially better than the true figure. 

This is remedied by including the bridge 
circuit within the loop of a negative-feed¬ 
back amplifier. By this means the overall 
response to harmonics can be made level to 
within ldB, and with an insertion loss for all 
harmonics of less than ldB. (See Fig 6 for 
circuit). 

There are two important factors to be 
watched in the design of the feedback 
amplifier, apart from its possible intro¬ 
duction of noise and distortion of its own 
making. Firstly, the amount of feedback 
must be sufficient to achieve the desired flat 
harmonic response, but no more; excessive 
feedback sharpens the tuning to an uncom¬ 
fortable degree, making the instrument 
difficult to handle and increasing the 
chances of instability and distortion of the 
fundamental, due to the large signal offered 
to the transistors at the null point where the 
feedback loop is effectively broken. The 
feedback required is X10 or a little more (20 
to 21.5dB). 

Secondly, the gain of the complete notch 
filter circuit with its feedback applied (ie 
the closed-loop gain) must be closely unity, 
otherwise the harmonic voltage offered to 
the meter in the “Reject Fundamental” 
position will not be comparable to that com¬ 
ing from the calibrated potentiometer in the 
“Read Distortion” position, the potential 
divider having no associated amplifier. 

These two factors, therefore, require that 
the overall open-loop gain (with feedback 
temporarily removed) shall be X10, and 
that this gain shall then be reduced to unity 
by adding closely-controlled negative feed¬ 
back, which will then be effective for all 


linear wire-wound type of good quality and 
it may be advisable to alter the shape of the 
rotating contact to get as near to a single¬ 
turn resolution as possible. Failing these 
methods the resistors will have to be or¬ 
dered as high-stability types of ± lpc 
tolerance, but closer tolerances do make a 
perfect null easier to obtain. 

The emitter and collector resistors of the 
bridge amplifier Tr3 (lk and 1.9k respec¬ 
tively) must also be within lpc tolerance. 
Theoretically the collector resistor should 
be 2k exactly, but in practice other 
tolerances in the range resistors and 
ganged capacitor make it necessary to 
provide a very finely-adjustable control 
over the exact value of this resistor. This is 
done by the 500ohm variable resistor RV2 in 
series, is a 10-turn helical potentiometer 
mounted on the front panel and used as the 
fine control in the “Reject Fundamental” 
procedure. Note especially that a normal 
single-turn potentiometer is useless in this 
position as it cannot be set accurately 
enough. An accurate 1.9k resistor can 
generally be selected from a collection of 
1.8k lOpc tolerance samples. 

The circuit of the notch filter as shown in 
Fig 6 is a modified and simplified version of 
one described by J. Linsley Hood (Wireless 
World, July 1972). Tr2 is a preamplifier 
feeding Tr3 and the bridge network. It is 
selected especially for its low-noise per¬ 
formance and for the same reason is 
operated at very low collector current of 10 
to 15 microamps. Many low-noise and high- 
gain types were tested here but it was not 
found possible to improve on the 2N930 
finally specified. In addition to its good per¬ 
formance and modest price, this type seems 
inherently more stable, when used at very 


the instrument and also overall by means of 
the cabinet, otherwise noise pickup from the 
mains or adjacent apparatus can be 
troublesome. It also requires non-standard 
fixed resistors of high ohmic value and very 
close tolerance, but these can be assembled 
from standard preferred values connected 
in series, as follows:— 

For 16.8 megohms, use 10 megohms and 
6.8 megohms in series. 

For 1.68 megohms, use 1 megohm and 
680k u in series. 

For 168k o use 150k n and 18k n in series. 

These values do not have to be exactly 
correct; the vital thing is that they shall be 
matched in similar pairs to within 1 per 
cent, one for each side of the bridge. A good 
Wheatstone bridge will do the matching, the 
lower of each pair being brought to within 
tolerance of its companion by the addition of 
a further series resistor of suitable lower 
value. Failing a bridge, if a DC supply of at 
least 250 volts — say from a valve broadcast 
receiver — is available together with a good 
50 microamp meter having a knife-edge 
pointer, the resistors can be matched in¬ 
dividually by the arrangement shown in Fig 
7 overleaf. 

Starting from zero volts, increase the 
potentiometer setting gradually until some 
arbitrarv scale division is reached, as near 
to full-scale as possible, and use this point 
as a reference mark fdr the selection of 
another resistor giving the same reading. 

With care a lpc difference can be seen 
clearly, but the work must be done at a time 
when the mains voltage is steady (perhaps 
late evening). The potentiometer must be a 

ELECTRONICS Australia, May, 1974 


"INNERBOND" 

(Regd) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for sound absorption 
"INNERBOND'' is light, clean, dust free and 
easy to handle Because all the f ibres are bonded 
"INNERBOND'' will hang as a "curtain" and 
will not fracture or break down due to vibration 
"INNERBOND" is odourless, highly resistant to 
attack by bacteria or fungus and is vermin 
repeilant. INNERBOND ' at 16oz sq yd has a 
normal thickness of 1" and at this density is 
recommended as a packing in speaker en 
closures for sound absorption. 


If unobtainable 

For 1 sq. yd. as above send $2.00 
For 2 sq. yds. as above send $3.75 
For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 
to the manufacturers. 

WONDER WOOL 

PTY.LTD. 

87 JAMES STREET, LEICHHARDT, 
NSW 2040 

Box 548 — GPO, Sydney 2001 
Phone: 56 2780. 


frequencies except the fundamental. These 
points seldom seem to be clearly brought 
out in such published discussions as the 
writer has seen. 

The Wien Bridge can take either of two 
forms, namely, with fixed capacitors and 
ganged variable resistors for tuning, or with 
fixed resistors and ganged variable 
capacitor tuning. The first method offers 
the advantage of relatively low-resistance 
circuits which minimise noise and hum 
troubles and this method was originally 
used here, with a pair of ganged 10k wire- 
wouhd potentiometers for tuning in con¬ 
junction with pairs of precision fixed 
capacitors. However, prolonged experi¬ 
ment failed entirely to make this arrange¬ 
ment workable. Both tracking and resolu¬ 
tion of these ganged pots proved inadequate 
for the precise setting needed for a true null 
and it proved impossible to get reliable and 
repeatable settings; handling was also 
intolerably critical. The method was finally 
abandoned and the alternative adopted, 
using a two-gang variable capacitor taken 
from a broadcast receiver and fitted with a 
reduction drive, and this solved the 
problem. It does, however, require good 
metallic shielding both between sections of 
























THERMATIC 


The small screwdriver slot 
temperature selector 
is recessed into 
the handle 



Twelve different tips 
for each tool. All fitted 
with anti-seize ferrule: 
all operate through the 
full temperature range. 


Tool rest complete with 
tip-wiping sponge adds 
safety and convenience. 


« ^ ... makes 

jjry single 

temperature 
r soldering tools 
obsolete! 


Thermatic soldering tools are temperature controlled. 

u .iperature selection is by a simple adjustment — 
without changing the tip. 'Electronic feedback* 
sensing. Solid state switching. AC line voltage opera¬ 
tion. Power is around four times what you'd expect, 
for faster heat up; faster heat recovery; faster soldering. 
One tool will handle work from micro to massive 
without damage to heat-sensitive components. 
Thermatic. Made by Adcola for soldering in the 70's. 


ADCOLA 

ADCOLA PRODUCTS PTY. LIMITED 


VIC.: 22 Firth Street, Doncaster, 3108. 

N.S.W.: 59 Moxon Road, Punchbowl, 2196. 
S.A.: Graphic Electronic Industries Pty. Ltd., 

OLD.: T.H. Martin Pty. Ltd., Brisbane. 

W.A.: * Everett Agency Pty. Ltd., Perth 


848 3777 
709 5293 
Adelaide. 42 2583 
52 3166 
81 5500 


NOISE? 

get the 
measure 

of DAWE 


□ with the Sound Level Meter 
type 1400G. 

□ Meets BS 3489 and IEC 123 
standards. 

□ Highly stable ceramic micro¬ 
phone unaffected by temperature 
and humidity. 

□ Measures sound levels from 
24dB to 140dB. 

□ Compact and portable—weighs 
2%lb. 

□ Filters available for every pur¬ 
pose— Dawe types 1461, 1462, 
1463, 1464, 1465. 


TECNICO ELECTRONICS 




Premier street, Marrickville, N.S.W. 2204. Tel 55 0411 
2 H ' gh ?* re . et < Northcote, Vic. 3070. Tel. 489 9322 1 
Adelaide: 267 2246. Perth: 25 5722 
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nustrak 

PRESENTS YOU WITH 

twins 


NEW RUSTRAK 
‘300' DUAL 
WIDTH 
MINIATURE 
RECORDERS 

double the data 
at your finger¬ 
tips... combine 
in one housing 
two standard 
Series 200 re¬ 
corders on a 
common time 
base . . . using 
a single chart. 
Provide greater 



Model shown: 3162/ 
3144 Gas or Liquid 
Pressure and Tem¬ 
perature Recorder. 


flexibility in 
charting many 
functions in¬ 
cluding current, 
voltage, tem¬ 
perature, pres¬ 
sure, events. 
Inkless rectili¬ 
near recording. 
Choice of writ¬ 
ing speeds. 
Charts, acces¬ 
sible from the 
front for easy 
notation, oper¬ 
ate tear-off or 
reroll. Accuracy 
± 2 %. 


TECNICO ELECTRONICS 



Pr ? n ?!? r u s t r ® et » ■Marrickville, N.S.W. 2204. Tel. 55 0411 
2 High Street, Northcote, Vic. 3070. Tel. 489 9322 
Adelaide: 267 2246. Perth: 25 5722. 
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Distortion Meter 


small collector currents, than some later 
types which show marked drift with time, 
regardless of temperature. 

Tr3 is a Darlington type made by 
Motorola and chosen for its very low noise 
factor of 2dB at 1kHz with high gain. It’s 
characteristics enable a close approach to 
the theoretically ideal working conditions 
for the Wien bridge. This transistor is not 
generally stocked in Australia, but can be 
had from England within a fortnight by Air 
Mail from any Motorola distributor there, 
at the cost of an International Money Order 
for 24 pence sterling plus 65 pence postage 
and packing; one such source being A. 
Marshall & Sons, 28 Cricklewood Broadway, 
London N.W.2. Substitution of other types is 
not recommended. 

DC and AC negative feedback is applied 
from Tr3 collector to Tr2 emitter, and DC 
feedback from Tr3 emitter to Tr2 base to 
stabilise the working point. The combina¬ 
tion gives very low noise and distortion. 

Since the base of Tr4 has no return to 
earth other than the bridge range resistors 
(16.8 megohms on the low range) and the 
signal path through the bridge is of high 
impedance, bipolar transistors which have 


comparatively low input impedance are 
hardly suitable for Tr4. A field-effect 
transistor, which draws virtually no gate 
current and needs no gate bias resistors, is 
a much better proposition and the Texas 
Instruments type 2N5245 was found 
satisfactory. The source resistor which 
furnishes gate bias in this circuit consists of 
a small “trim-pot” RV3 of 100k with a 
bypass capacitor of O.luF connected to its 
slider. This trim-pot is mounted in an ac¬ 
cessible position for screwdriver ad¬ 
justment and it controls the open-loop gain 
of the whole amplifier, gain increasing as 
the slider approaches the source terminal of 
Tr4. 

Tr5, another 2N930, is an emitter-follower 
serving the dual purpose of a buffer be¬ 
tween the notch filter and meter sections. 



and also as a means of setting the overall 
negative feedback of the system and thus 
adjusting the gain to unity, as previously 
outlined. The emitter resistor is RV4, 
another accessible trim-pot of 4.7k whose 
slider is returned through a 47uF tantalum 
capacitor to the emitter circuit of Tr2. With 
the slider at the earthy end, the feedback is 
zero and the open-loop gain can then be set 
to the required 10-12 times by adjustment of 
RV3, after which the slider of RV4 is ad¬ 
vanced towards the emitter until the gain 
falls to unity. These adjustments are per¬ 
manent. A suppressor resistor of 820 ohms 
(R31) takes the output of the filter to the 
meter section and serves, together with a 
560pF capacitor, to suppress any tendency 
to high-frequency instability. 

The filter and the attenuator buffer stage 
share a common 18 volt battery supply. This 
battery cannot, however, be used for the 
meter section also without instability, 
therefore the meter section has its own 9 
volt battery. 

The ganged capacitor in the bridge circuit 
is of 400 to 450pF per section; the exact 
value is not critical but the frequency 
coverage will vary accordingly. It should be 
of the best mechanical construction and 
electrical matching available. The writer 
used one of Philips origin with one-piece 
extruded frame and soldered brass vanes, 
taken from a broadcast receiver of the 
1950’s — a very accurate job. If no trimmer 
capacitors are provided suitable ones of 25 
to 30 pF must be added. An AW A type 37582 
gang is about the smallest capacity that can 
be used without altering the range resistors 
of the bridge. The Philips concentric air 
trimmer is effective and has the necessary 
long-term stability. The trimmers are used 
to give the final close adjustment of the 
bridge null at the highest frequency (gang 
capacitor near minimum) after RV2 has 
been adjusted as closely as possible, and 
thereafter are not touched. RV2 is used over 
the rest of the range and is most effective at 
the lower frequencies. 

The gang capacitor requires an insulated 
low-capacitance mounting of very rigid 
construction to allow exact setting, and as 
its frame is connected directly to the gate of 
Tr4 it is prone to pick-up of hum, noise and 
feedback and needs some shielding, but 
need not be completely enclosed. For the 
same reason it needs to be set back from the 
metal front panel far enough to keep its 
spindle entirely inside the case, coupling to 
the external control being through an in¬ 
sulating universal coupling and a short 
length of Vfcin insulating rod. I used a 
coupling supplied by Ham Radio, of 323 
Elizabeth St, Melbourne. A slow-motion dial 
or control with a reduction of at least 5 to 1 
— more for preference — is essential and it 
should be chosen carefully for absence of 
backlash. The writer used a RAPAR type 
VD2, of Japanese origin, but some work was 
needed to remove free play from its spindle. 

(To be continued) 


DISTORTION METER PARTS LIST 

SI 1-pole 5-way switch. 

R33 1.5k 

S2 6-pole 4-way switch 

R34 12k 

S3 2-pole 3-way switch 

R35 39 ohms 

S4 Double-pole On-Off switch. 

R36 22k 

M DC Microammeter, 0-100 microamps. 

R37 Ik 

1 Slow-motion dial, 5 to 1 reduction or 

R38 22k 

greater. 

R39 1.5M 

19V battery, No. 216 or larger. 

R40 10k 

1 18V battery, 2X No. 216 or larger. 

R41 220 ohms (see text). 

Shielded case, knobs, phono socket and 

R42 47k 

plug, bolts and nuts, etc. 

R43 2.2M 

SEMICONDUCTORS. 

R44 470k 

Trl 2N5245 (Texas Instruments) 

R45 12k Ipc 

Tr2 2N930 

R46 10.8k Ipc 

Tr3 MPSA14 (Motorola, see text.) 

R47 1.08k Ipc 

Tr4 2N5245 

R48 22k approx, (see text). 

Tr5 2N930 

R49 1.33k Ipc 

Tr6, 7, 8, 9, BC109C 

R50 133 ohms Ipc 

D1 1S44 (Texas Instruments) 

RV1 500k linear Pot. 

D2, D3, 1N914 

RV2 500 ohm 10-turn helical Pot. (Beck¬ 
man "HEUPOT" type 7266, War- 

RESISTORS 

burton Franki.) 

R1 320k 1 pc 

RV3 100 k Trim pot. 

R2, 4, 6, 8, 932k Ipc 

RV4 4.7k Trim pot. 

R3, 5, 7 418k Ipc 

R9 835k Ipc 

RV5 25k linear wire-wound Pot. 

RIO 270k 

CAPACITORS 

R11 8.2 k 

Cl 0.22 uE 

R12 2.7k 

C2 220 uF, 20 V Wkg. 

R13 24k 

C3 4.7 Uf 16V Wkg, tantalum. 

R14 47k 

C4 220 uF 10V Wkg. 

R15 470k 

C5 22 Uf 20V Wkg. 

R16 3.3k 

C6, 7 3 / 30 pF trimmer 

R17 lOOohms 

C8 0.1 uF 

R18 15k 

C9 560 pF 

R19 22k 

CIO 47 uF 16V Wkg. tantalum. 

R20 1.9k Ipc 

C11 4 uF Bi-polar electrolytic. 

R21 Ik Ipc 

Cl2 1 uF polyester. 

R22 120k 

Cl3 2000 pF 

R23 39k 

Cl4 22uF 16V Wkg. tantalum. 

R24, 27 16.8 M Ipc 

Cl5, 17, 250 uF 10V Wkg. 

R25, 28 1.68 M Ipc 

Cl6 0.01 uF ceramic. 

R26, 29 168k Ipc 

C18, 19, 22 uF 10V Wkg. tantalum. 

R30 47k 

VC1, VC2, 10/400 pF ganged air 

R31 820 ohms 

variable, or nearest. 

R32 8.2k 

C20 220 uF 20 V Wkg. 


Ideal for students: 

FUNDAMENTALS OF 
SOLID STATE 

A basic introduction to the 
theory of semiconductors. 
PRICE $2.40 POSTED. 
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Playmaster 132 reconsidered 


Featured in June, July and August 1971, the Playmaster 132 is the most 
powerful stereo amplifier we have published to date. In this article, we re¬ 
present the circuit along with modifications to improve the performance, while 
also indicating additional transistor substitutions. 

by LEO SIMPSON 


The Playmaster 132 stereo amplifier has 
been very popular with constructors 
because of features like its “low profile” 
styling, slider controls and push-button 
source and mode selection. In these days of 
inefficient loudspeaker systems it has 
plenty of power, with a rating 45 watts RMS 
per channel continuous into 8 ohm loads. As 
a bonus, it incorporates a tuner of modest 
performance. 

As is usual with any circuit or design, it is 
always possible to make worthwhile 
changes after it has been “finalised” or 
“frozen.” Virtually all manufacturers 
make running changes to their products 
when it is possible to do so without changing 
the basic design. So too with the Playmaster 
132 amplifier circuit. Experience has shown 
that worthwhile changes can be made in the 
circuitry without changing the copper 
pattern of any of the printed wiring boards. 
Depending on the particular amplifier and 
the circumstances in which it is used, these 
changes can make a substantial im¬ 
provement to the system as a whole. 

In this article we are re-publishing the 
complete circuit along with all the proposed 
modifications. In addition, we have 
specified new transistor types which take 
into account what is now readily available 
from kit suppliers. 

The first place where worthwhile im¬ 
provements can be made is in the pream¬ 
plifier circuit which initially handles the 
signals from the magnetic cartridge. A 
common problem (with this amplifier 
circuit and others) is overload of the 
preamplifier. This can happen on loud 
recorded passages and, when it does the 
user just has to grin and bear it because he 
has no control over it other than to sub¬ 
stitute a cartridge with a lower output. 

In any preamplifier, a compromise must 
be selected between adequate gain, signal- 
to-noise ratio and overload margin. In the 
Playmaster 132 we have found it possible 
to reduce the gain slightly while effecting a 
major improvement in overload margin 
and residual noise. This is done by 
decreasing the gain of the preamplifier 
while increasing the gain in another section 
of the circuit. 

The preamplifier is interesting in that it 
has three stages with equalisation occurring 
in the second and third; the first stage (Trl) 
is aperiodic, ie, has a flat frequency 
response. Trl has negative feedback ap¬ 
plied around it such that it is easy to change 
the gain while not affecting the input im¬ 
pedance or the DC conditions at the output 
of the preamplifier. 

Thus the gain of Trl and the whole 
preamplifier has been reduced by reducing 
the collector-base resistor to 470k and the 
base-emitter resistor to 27k. This also 


improves the stability of the DC conditions 
in the preamplifier, although this was not a 
problem in the 132. 

As such, this modification improves the 
overload margin of the preamplifier to the 
point where it will comfortably handle 
signals in excess of 50mV at 1kHz. This is 
adequate for the majority of magnetic 
cartridges now available. 

To prevent strong RF signals being 
detected by the preamplifier, a lOOpF 
capacitor is connected between base and 
emitter of Trl. This is wired directly across 
the transistor on the copper pattern. 

A problem encountered by several con¬ 
structors was audible high frequency 
oscillation or even “sqegging” (periodic 
bursts of high frequency or supersonic 
oscillation) when the treble tone control was 
set to maximum boost. This can be cured by 
increasing the limiting resistors in series 
with each end of the treble control from 150 
ohms to 1.5k. At the same time, a 390pF 
capacitor is connected from collector to 
base of Tr5 (in both channels) to limit the 
response above 20kHz. 

The reduction in the amount 6f treble 
boost by these modifications is negligible 
and in any case, full treble boost is seldom 
necessary. If it is deemed necessary, it is 
indicative of other problems in the system 
— loudspeakers or cartridges deficient in 
high frequency response or maybe the 
listener is going deaf! 

Another small change can be made to the 
tone controi circuit to reduce interaction. 
“Interaction” refers to the change in level 
at mid frequencies when the highs and / or 
lows are boosted or cut. Ideally, interaction 
should be at a minimum. We recommend 
reducing the .0068uF capacitor (in the tone 
control circuit, both channels) to .0022uF. 
Again, the amount of useful boost or cut is 
not affected. 

Incidentally, note that the voltage at the 
collector of Tr5 should be between 10 and 
12V when measured with a 20,000 opv 
voltmeter. The voltage can be adjusted by 
varying the base bias resistors. To reduce 
the voltage, reduce the 3.3M and vice versa. 
On one amplifier the author modified, the 
easiest way to set the voltage to the correct 
range was to remove the 470k bias resistors. 
This reduces the bias stability but was 
easier than changing to another transistor 
which had higher beta. 

The base coupling capacitor for Tr5 has 
been reduced to O.luF but this is not critical 
and need only apply to amplifiers that are 
being newly built. 

Major changes have been made to the 
circuit around Tr6. Constructors will recall 
that this stage was arranged to provide a 
small amount of fixed bass boost at around 
30Hz while also adding to the overall system 
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gain. This was to compensate for the bass 
deficiency in compact speaker systems. 

In the field, this feature has often caused 
problems of acoustic feedback and/or 
undue emphasis of turntable rumble. In a 
lew cases, it also gave symptoms of low 
frequency instability. 

We have completely revamped the circuit 
to provide a flat frequency response and 
additional gain to make up for the gain 
reduction in the magnetic preamplifier. 
About the only component which stays the 
same is the transistor. Note that no changes 
to the copper pattern of the printed wiring 
board are necessary, although a few wire 
links will need to be inserted to take the 
place of omitted components. 

A 150pF capacitor was connected between 
the collector and base of Tr6 to roll off the 
response above the limits of audibility and 
this assures good stability. 

No changes have been made to the power 
amplifier which has proved very reliable. 
We now recommend that Tr8 be an AY8140 
or TT801 instead of the type BFY50 which is 
not entirely suitable in this position and is 
becoming hard to obtain anyway. 

The greatest source of problems to 
constructors of the Playmaster 132 has been 
the protected power supply. Erratic 
triggering of the silicon controlled switch 
has often occurred and this has sometimes 
damaged every transistor in the supply and 
the zener diode. Another problem has been 
the inability to adjust the voltage to 60V 
with the preset potentiometer. 

A major change to the regulator circuit 
has been the substitution of a low power 
SCR for the SCS. This should eliminate 
erratic triggering. Recommended tran¬ 
sistor types for Tr27, the error amplifier 
transistor are TT801 or AY8140. The 10k 
resistor to the emitter of Tr27 is omitted, as 
this can apply reverse voltages to Tr27 
when the SCR triggers and possibly cause 
damage. 

Several other related component changes 
have been made to the regulator circuit. 
Again, no changes need be made to the 
copper pattern of the regulator board. 

Throughout the circuit diagram, we have 
shown the new TO-92 encapsulated tran¬ 
sistors where applicable. There is a pitfall 
which has already been noted in other 
recent articles, that of differing lead con¬ 
figurations. The way around this problem is 
to match the transistor the user has in his 
hot little hand to one of the base diagrams 
on the circuit. 

With circuit changes listed above, the 
overall sensitivity of the amplifier has been 
changed. Magnetic input sensitivity is now 
3mV at 1kHz for full power while the 
auxiliary inputs are approximately 200mV 
for full power. q 
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Above is the revamped circuit of the Paymaster 132 stereo amplifier originally published in June , July and August 1971. 
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If youte not a South Australian reader, 
you’re almost certain to find this announcement 

of no interest whatsoever. 



Ron Robson. 




If you are from S.A. however, this is important. 

On March 18th, Warburton Franki commenced 
operation as authorised Fairchild distributors in South 
Australia. They joined Gerard & Goodman in servicing 
that area. 

Warburton Franki Pty. Ltd. address in South 
Australia is 322 Grange Road, Kidman Park, S.A. 5035, 
telephone 3567333. 

The Warburton Franki Fairchild team is Ron 
Robson, Manager Electronics; Spiro Hanoumis, Outside 
Sales; Robin Davidson, Inside Sales. Backing them up is 
Sales Supervisor Len Bannister, Jeff Mousley, Gary 
Francou, with Mike Rogers at Whyalla, and Ian Gard at 
Mt. Gambier. 

Ron, Spiro and Robin are the people to contact 
for prices and data on the Fairchild range. 

Transistors in plastic and metal can. General 
purpose amps. Low noise. High speed switches. FET’s. 
Power transistors. 

Inte grated circuits. In ceramic, metal can and 

plastic. 

Linears. Operational amplifiers. Voltage regu¬ 
lators. Line drivers. Comparators. T.V. and audio circuits. 

Di gital. 7400 and 9300 TTL. DTL and memory. 
MOS, ECL and Schottky. 

Diodes. In D035 microglass. Small signal. High 
conductance. High speed diodes and zeners. 

Microwave and Opto. Light emitting diodes. 
Phototransistors. Displays. Optical couplers. 


Nationwide Authorised Fairchild Distributors. 

South Australia. Warburton Franki Pty. Ltd., 
3567333. Gerard & Goodman Pty. Ltd., 2232222. 

N .S.W. George Brown & Co. Pty. Ltd., (at their 
new address)174 Parramatta Rd.,Camperdown,5195855. 
Warburton Franki Industries (Syd) Pty. Ltd., 6481711. 

Queensland. Warburton Franki (Bris) Pty. Ltd., 

527255. 


690151. 


A.C.T. George Brown & Co. Pty. Ltd., 950455. 
WA Warburton Franki Pty. Ltd., 618688. 
Victoria. Warburton Franki (Melb) Pty. Ltd., 


And in N.Z . Tee Vee Radio Limited, Auckland, 
763064, Wellington, 60523, 

Christchurch, 67748, 

Dunedin, 88028. Austral ia ptv. ltd. 
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Circuit & Design Ideas 

Interesting circuit ideas and design notes selected by the Editor from technical literature, reader contributions and staff jottings. 
As they have not necessarily been tested in our laboratory, responsiblity cannot be accepted. Contributions to this section are 
always welcome. 



Loudness Control 


R14 




After building a stereo amplifier without 
a loudness control, I decided to design one 
and incorporate it in the new system. The 
circuit was designed primarily for use in a 
system where cheaper speakers are in use, 
to compensate for the poorer bass and 
treble response of these speakers. However, 
it was found that it gave a pleasant sound in 
a better system where the user wants to 
boost the bass. 


The mid-frequencies gain has been 
reduced by 16dB, otherwise overloading of 
the power amplifier or speakers could occur 
when the loudness control is switched in. 
The circuit should theoretically be driven 
from a low impedance source but it was 
found to operate satisfactorily from a 
source impedance of 25k ohms. If the output 
of the loudness control is fed into a low 
impedance, C9 may have to be increased in 


value. If the treble boost is not required, Cl, 
C2 and C3 may be omitted. The loudness 
control operates at a level of 250 to 500mV. 

Bass boost is achieved bv the low-pass 
filters R3 R2 C4, R5 R4 C5, R7 R6 C6, and by 
high frequency negative feedback via R8 
C8. The treble boost is achieved by the high- 
pass filters Rl Cl, R3 C2 and R5 C3. 

(By Mr R. A. Hamel, 11A The Boulevarde, 
Epping, NSW 2121.) 


Wide-band noise generator 


We were interested to find a useful-looking 
noise source in “Electronic Engineering” 
and stemming from Prof G. Sinigaglia and 
Dr G. Tomasetti. It is claimed that this unit 
is virtually temperature independent, a 
most important characteristic when the 
source is to be used from time to time to 
check that there has been no deterioration 
in receiver performance. 

The zener diode is formed from an in¬ 
versely polarised emitter / base junction of 
a 2N918 HF silicon transistor which was 
found to provide “Incredibly high” noise 



generation right up into the gigahertz 
region. The 2N3819 FET forms a current 
generator largely independent of tem¬ 


perature changes. 

The noise output is stated to remain 
within about one per cent over the tem¬ 
perature range of 0 to 50 degrees C, and as a 
noise source the only drawback is that it 
needs to be calibrated against a primary 
source unless it is intended to be used just as 
a sensitivity check rather than to measure 
the noise factor of a receiver. The designers 
include an output pad to vary the output by 
known amounts and also to provide an 
output source matched to 50 or 72 ohms. 

(From “Radio Communication”.) 


Economical burglar alarm 


Here is a suggestion for a very economi¬ 
cal burglar alarm. I used Japanese transis¬ 
tors salvaged from old radio sets. The 
transistors used may be either the 2SB 
prefix (PNP), or the 2SD prefix (NPN). 
Also, 2SA (PNP) or 2SC (NPN) types could 
be tried, if the relay coil you are using is not 
sufficient to overload them. The circuit will 
be used as shown for the PNP types but the 
battery polarity will have to be reversed for 
the NPN types. 

As this circuit is activated by breaking 
the contacts circuit, it is suitable for ap¬ 
plication to door and window connections. If 
a break in the window or door contacts is 



remade, the relay will revert to its 


unoperated position. To avoid this, the relay 
can be made self-latching by using the 
dotted wiring. 

In the passive state, with the transistors 
shown, the current is of the order of 0.3mA. 
In the operated state, 100mA or so is drawn. 
The 2SB324 transistors shown in the circuit 
are approximately equal to the AC128. A 
suggested setup would be to use an 
Eveready 509 lantern battery as a power 
supply and the low current should give the 
battery a very long life. The alarm device 
can be left to the ideas of each individual. 
(By Mr D. A. Scott, 32 Laburnum Street, 
Blackburn, Victoria 3130.) 
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A comprehensive range of 
Moririca photoconductive 
cells and devices designed 
for a multitude of 
applications are readily 
available. The range 
includes cadmium sulphide 
and cadmium selenide types 
together with a variety of 
photocell lamp modules and 
sophisticated resistive and 
sensing devices as 
outlined below. These cells 
feature high sensitivity, 
fidelity and power 
dissipation coupled with 
fast spectral response 
inclined more towards infra¬ 
red than visibility. 
Contactless, non¬ 
mechanical construction of 
photocell lamp modules 
completely eliminates noise 
and mechanical wear so 
that a lengthy, silent 
operating life is ensured. 

Moririca high power 
photocells find application 
in card reading, automatic 
weighing and paper money 
exchanging machines . . . 
also auto-stop devices, 
photoelectric relays, alarm 
devices, floating indicator 
lamps, road beacons and 
automatic light switches. 
High sensitivity cells are to 
be found in camera electric 
eye mechanisms, 
photoelectric type toys and 
the like whilst photocell- 
lamp modules are suited 
for use in non-contact 
switches, vibration circuits, 
delayed relays, protective 
circuits, etc. The Moririca 
range has almost unlimited 
application in today’s 
Professional equipment 
technology. 

Photentiomatic (photo¬ 
potentiometer). Functions 
as a potentiometer 
controlled by light in which 
output voltage changes 
according to shifting a 
slit of admitting light. 

No mechanical contact 
construction results in 
quiet, long-life operation. 
It offers excellent 
resolution and high 
convertible ratio from 
input to output voltage. 


Photobridge 

(displacement detector for 
servo mechanisms). 

Designed for use in 
displacement detector 
circuitry in which element 
resistance is controlled by 
the relative position of a 
light admitting slit. Amongst 
its features are simple 
adjustment of the light 
beam and setting point, 
minimal effect from 
temperature and light level 
differences, extended 
service life and no 
mechanical noise. 

Selenium photovoltaic 
cells are also available in 
disc or rectangular form. 
They are of humidity 
proofed construction, 
withstand mechanical 
vibration and are 
shortcircuit resistant. 

Typical applications include 
use in light meters and 
colour meters. 


Photentiomatic 



! 

MTL 



Mobirier 

photocells 

and 

devices 


PLESSEY • 

Plessey Ducon Pty. Limited 
Box 2 PO Villawood NSW 2163 
Telephone 72 0133 Telex 20384 


56 7231 / Adel: K. D. Fisher & Co. 

42 2920 / Perth: H. J. McQuillan Pty. 
Ltd. 68 7111. Everett Agency Pty. Ltd 
81 5500 / N.Z.: Henderson (N.Z.). 64 18{ 
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CIRCUIT it DESIGN IDEAS 


1C timer as automotive voltage regulator 


TO BATTERY ANO 



A 555-type IC timer, in combination with a 
power Darlington transistor pair, can 
provide tow-cost automotive voltage 
regulation. Such a regulator can even make 
it easier to start a car in cold weather. 


As the diagram shows, the circuit 
requires very few parts. The value of 
resistor R1 is chosen to prevent the timer’s 
quiescent current, when the timer is off 
(output, pin 3, low), from turning on the 


Darlington pair. 

If the battery voltage becomes too low, 
the timer turns on, driving its output high 
and dewing a current of about 60mA 
through resistor R2. This causes a sufficient 
biasing voltage to be developed across 
resistor R1 and the Darlington turns on, 
supplying the energising current to the field 
coil of the car’s alternator. Diojie D1 sup¬ 
presses the reverse voltage of the field coil 
when the Darlington pair is turned off. 

The regulator’s low-voltage turn-on point 
is fixed by setting the voltage at the timer’s 
trigger input (pin 2) to approximately half 
the reference voltage existing at its control- 
voltage input (pin 5). The high-voltage turn¬ 
off point is set by making the voltage at the 
timer’s threshold input (pin 6) equal to the 
reference voltage at pin 5. At 25 degrees C, 
the turn-on voltage is typically 14.4V, and 
the turn-off voltage is typically 14.9V. These 
voltage levels, of course, should be set to 
match the charging requirement of a given 
car’s specific battery-alternator combina¬ 
tion. 

The value of the reference voltage is 
established by the diode string, D2 to D5; 
here it is approximately 5.9V. The output 
voltage has a negative temperature coeffi¬ 
cient of -20V / degree C. 

A transistor and a couple of resistors can 
be added to the circuit for better cold- 
weather starting. These parts are con¬ 
nected to pin 4. During starting, the tran¬ 
sistor holds the timer in its off state, 
lightening the load on the car’s cranking 
motor. (To prevent radio interference, a 
lOuF capacitor can be connected from the 
Darlington emitter to ground.) 

By T. J. Fusar, in “Electronics”.) 


Schmitt trigger or bistable buffer 


Aside from its basic use in timing func¬ 
tions, the 555 IC can be applied to advantage 
in other switching circuits. One example is 
the Schmitt trigger circuit. In this circuit, 
the two comparator inputs (pins 2 and6) are 
tied together and biased at half of the ap¬ 
plied DC voltage through the voltage 
divider made up of R1 and R2. Since the 
upper comparator (pin 6) will trip at 2 / 3 of 
the applied DC and the lower one at 1 / 3 of 
the applied voltage, the bias provided by the 
resistors R1 and R2 is centred within the 
comparators’ trip limits. 

A sine wave input of sufficient amplitude 
to exceed the reference levels causes the 
internal flip-flop to be set and reset. In this 
way, it creates a square wave at the output. 
As long as R1 is equal in value to R2, the 555 
will be automatically biased correctly for 
almost any supply voltage. Note that the 
output waveform is 180 degrees out of phase 
with the applied input sine wave. Because of 
the high output current capability of the 555, 
this circuit can be used to good purpose as a 
signal shaper/buffer circuit. 

Such a circuit can also find application if 
you have a sine-wave-only audio generator 
and you would like to have a simultaneous 
square-wave output. The major advantage 
of this circuit is that, unlike a conventional 
multivibrator type of squarer, which 
divides the incoming frequency in half to 
square it, the Schmitt trigger simply 
squares the input without changing the 
frequency. A circuit of this type can easily 
be installed within almost any audio 
generator. 



By modifying the input time constant of 
the circuit (reducing the value of input 
capacitor Cl to .OOluF, for example) so that 
input pulses will be differentiated, the' 
arrangement can also be used either as a 
bistable device or to invert pulse 
waveforms. In the latter case, the fast time 
constant of the combination of Cl with R1 
and R2 causes only the edges of the input 
j pulse or rectangular waveform to be 
passed. These pulses set and reset the flip- 
flop, and a high-level, inverted output is the 
result. ^ 

(By Walter G. Jung, in “Popular Elec¬ 
tronics.”) 

NOW AVAILABLE: The 4th edition of 

BASIC ELECTRONICS 

A completely updated version of 
this popular textbook 

PRICE: $2.40 posted 


SEECOM 

ELECTRONIC 

COMPONENTS 

* Semiconductors 

* Semiconductor Tables 
& Outlines 

* Light Emitting Diodes 

* Resistors 

* Capacitors 

* Ferrite Materials 

* Transformers 

* Matrix Boards 

* Connectors 

* Heatsinks 

* Switches 

* Fuses & Holders 

NOW AVAILABLE * Instrument Cases 

Thousands of fully specified and priced components 
for immediate delivery to individuals or industry. 

Send 65c for your copy (includes postage) 

MAIL ENQUIRIES:- SEECOM ELECTRONIC COMPONENTS 

-* P.O. Box 42, 

Maylands, 

Western Australia, 6051. 

CALLERS :- SEECOM ELECTRONIC COMPONENTS 

34 East Parade, Mount Lawley, 
Western Australia. 

TELEPHONE:- Perth 71 8000 
TELEGRAMS:- SEECOMP, PERTH. 
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For beginners: a 
simple TRF receiver 

One of the most frequent requests we get is for information on simple AM 
radio receivers and tuners for the broadcast band. These never seem to fall in 
popularity, particularly among the younger readers, so that this month's 
project should really hit the spot. It is an up-to-date TRF set using a new 
"receiver-on-a-chip" integrated circuit, and you can build it up in either of two 
versions. 

by GREG SWAIN 


This receiver must surely be one of the 
simplest projects that we have published to 
date, despite the fact that it uses ten 
“transistors.” The secret of its simplicity 
lies in the use of a new integrated circuit, 
the ZN414, which is virtually a complete 
TRF receiver in itself. However, before we 
begin to describe the constructional details 
of our receiver, it may be as well to examine 
a few historical facts regarding TRF 
receivers in general. 

Radio receivers employing the 
superheterodyne principle have dominated 
the radio industry for the past 30 years. 
Prior to the superhet achieving complete 
acceptance, several other types of receiver 
designs enjoyed varying degrees of 
popularity, the main alternatives being the 
tuned radio frequency (TRF), the reflex 
and the super-regenerative designs. 

Reflex receivers were capable, with 
careful use, of extremely good results. 
However, they were quite difficult to build 
and stabilise. As with any high gain device 
where feedback is encouraged, instability 
often resulted, making the receiver un¬ 
predictable in use. The super-regenerative 
receiver was even harder to build and 
operate correctly, the basic design 
radiating interference over a wide area if 
misused. 

The TRF receiver was the design which 
enjoyed almost absolute exclusivity in the 
early days of broadcasting. It was 
reasonably sensitive, and was selective 
enough to separate the few stations then 
operating. In addition, it possessed four 
other advantages: 

• it was simple to build and operate; 

• it was economical; 

• no interference was generated in use; and 


• it was capable of excellent sound quality. 

As the number of AM broadcasting 
stations increased, both the reflex receiver 
and the TRF became less popular. Fur¬ 
thermore, the technology existing at the 
time prevented improvements to these 
receivers beyond a certain point. The 
superhet, whilst not possessing many of the 
advantages of the other types of receiver, 
was the only design capable of resolving the 
mass of new stations which appeared 
during the 1930’s. 

Many changes have occurred in the last 
twentv vears which have altered some of 
the design criteria for AM receiver designs. 
The function of AM broadcasting has 
altered quite markedly, the majoritv of 
people today using an AM receiver solelv to 
listen to four or five major broadcasts. The 
average listener has no interest in listening 
to distant stations or foreign broadcasts. 

These facts, coupled with the advent of a 
new integrated circuit manufacturing 
process known as “Collector Diffusion 
Isolation,” led engineers at the British 
Ferranti firm to re-think the design 
requirements for an AM receiver, and to 
examine the TRF receiver in more detail. 
The result was the ZN414, a complete TRF 
radio tuner in a 3-pin transistor package, 
the chip occupying less than one thousandth 
of a square inch. This IC forms the heart of 
our simple receiver. 

Basically, the device is a ten transistor 
TRF tuner giving an audio output suitable 
for driving any reasonably sensitive am¬ 
plifier. To obtain the high selectivity needed 
in a TRF design, an extremely high input 
impedance is provided. The radio frequency 
(RF) signal is amplified successivelv, using 
four stages of high stability. These are 


Below, the complete circuit diagram for our simple TRF receiver. 



Elementary 

Electronics 



essential to ensure constant, reliable 
operation over a wide range of operating 
conditions. The amplified RF signal is then 
detected and used to derive automatic gain 
control action (AGC). Finally, the audio 
component of the detected waveform is fed 
through a low pass filter to drive an ex¬ 
ternal amplifier or crystal earpiece. 

If one elects to use the popular low im¬ 
pedance (hi-fi type) headphones, this 
requires that an impedance matching 
device be used between the tuner and the 
headphones. Our solution was to use a 
speaker transformer (Ferguson type 
E5,K15) which, as the type number suggests, 
has a primary impedance of 5,000 ohms, 
a secondary impedance of 15 ohms. Any 
similar speaker transformer would be 
suitable. While a crystal type earpiece 
could be used, the performance is nowhere 
near as good as that from the low im¬ 
pedance “hi-fi” types, which are available 
for as low as $3.75. 

Instead of a long wire aerial and an earth, 
this receiver uses a loopstick (ferrite rod) 
aerial, enabling the set to be used 
anywhere. Nothing is more annoying than 
having a set tied to an aerial and earth, 
unless there is good reason for doing so. In 
parallel with the loopstick is a tuning 
capacitor. A standard 10-415pF single 
section type may be used, either purchased 
new or salvaged from an old radio. The 
alternative version of the set uses a 
miniature plastic dielectric capacitor. 

The lk resistor placed in series between 
the positive supply rail of the 1.5V batterv 
and the output of the ZN414 is used to derive 
AGC action. It is not enough to wind a high 
“Q” aerial coil and expect optimum per¬ 
formance automatically. If the AGC action 
is incorrectly set, stations will either occupy 
an inordinately large bandwidth, or will not 
be received without undue noise. In ad¬ 
dition, the audio output may well reduce 
with increasing signal strength due to the 
RF gain of the ZN414 being too high. This 
causes clipping of the modulation 
waveform, resulting in reduced output and 
high distortion. 
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In practice, we found that the receiver 
works well with the AGC resistor fixed at 
lk. However, individual readers may have 
to alter this value should the above symp¬ 
toms be experienced. 

One of the characteristics of the TRF 
circuit is that, even with a high “Q” tuning 
mechanism, a very strong station will 
swamp the circuit. This condition will result 
in poor selectivity and possible high 
distortion levels. Rotation of the receiver to 
find a null is the most effective way to solve 
this problem. Alternatively, the supply 
voltage may be reduced. 

To keep the construction of this receiver 
as simple as possible, keeping in mind our 
objective for a simple beginner’s project, 
we initially elected to use the breadboard 
design approach. The major components, 
with the exception of the headphone socket 
and the on / off switch, were mounted on a 
piece of %in thick particle board, the 
dimensions of which are 16 x 10.5cm. A front 
panel was fashioned from a piece of scrap 
aluminium, and this accommodates the 
on / off switch and the headphone socket, 
together with the dial and station iden¬ 
tifications. 

Construction of the receiver may begin 
with the construction of the loopstick. 
Ferrite rod is sold in 200mm lengths — and 
as we need only 100mm, it must be divided. 
The rod is cut in a similar manner to 
glass: file a nick right around the cir¬ 
cumference, then snap it carefully by hand. 
Take care not to drop it, as ferrite is brittle 
and will break easily. 

Wind a layer of insulation tape over the 
ferrite to protect the enamelled wire, then 
anchor the wire(24 B&S) about 2cm from 
one end (leave about 10cm wire over) and 
close wind 60 turns onto the rod, making 
sure that the turns are tight. Anchor the 
winding with insulation tape, again leaving 
about 10cm of wire for connection to the 
tuning gang. No taps are required on the 
coil. 

The tuning capacitor is the first major 
item to be fitted on the board. It is mounted 
so that the centre of the shaft is ap¬ 
proximately 4.5cm from the right hand edge 
of the board. To keep costs down, you may 
be able to salvage a tuning gang from an old 
discarded radio. However, it is probable 


to the board immediately behind the front 
panel and adjacent to the tuning capacitor. 

Because some readers may experience 
difficulties in obtaining conventional 
double-sided resistor tagboard, we used a 
relatively new product — etched copper 
laminate tagboard. This is similar to 
conventional tagboard, but has etched 
copper pads instead of the usual rivetted 
tags. All holes and dimensions of the printed 
board version are exactly the same as with 
conventional tagboard. The new tagboard is 
available from Kitsets Australia, and is 
priced the same as conventional tagboard. 

Either type of tagboard can be used in the 
construction of this receiver. 

• Two small brackets are used to mount the 
ferrite rod. These were bent up out of a 
piece of scrap 22g aluminium, and have 
dimensions as shown on page 86 of the 
March issue of E .A. They are screwed to the 
back of the board immediately behind the 
battery holder and the transformer. The rod 
is held on the brackets by two rubber 
grommets which are slid onto either end of 
the rod. The distance between the mounting 
brackets should be approximately 9cm. 
However, this is not critical as the grom¬ 
mets can be moved along the rod until they 
fit. 

Having mounted all the major items, 
including the tagboard, all leads can now be 
cut to their correct length and connected. 
First, connect the leads from the tagboard 
to the tuning capacitor, then the flying leads 
from the tuned winding to the same points. 
The battery, on/off switch, transformer, 
and headphone socket can also be connected 
at this time. Make sure that the leads to the 
on / off switch are left long enough to enable 
these latter two items to be mounted on 
the front panel. 

The wiring of the headphone socket 
warrants special mention where hi-fi stereo 
phones are to be used. It is important that 
the socket be wired so that both phones of 
the stereo headset receive the signal. To do 
this (and also to present the maximum 
impedance to the output transformer), the 
phones are wired in series. Simply use the 
socket tags which connect to the tip and ring 
of the plug, and ignore the tag which con¬ 
nects to the main body of the plug. 

With the wiring side of our simple TRF 
receiver now completed, all that remains is 
the front panel. The panel used on the 
prototype was fashioned out of a piece of 22g 
aluminium, the dimensions being 16 x 
9.5cm. Three holes need to be drilled in this 
front panel — one for the tuning capacitor 
shaft, a second for the on / off switch, and 
the third for the headphone socket. The 
holes for the tuning capacitor shaft and the- 
headphone socket were drilled to %in, 
whilst a V^in drill is used for the on/off 
switch. All holes should be de-burred with a 
large drill. 

We used “Letraset” for all front panel 
marking and labelling, after which a fine 
coat of clear enamel was applied to protect 
the surface. If desired, the front panel can 
be dressed with a wire brush before 
labelling. A simple plastic “handspan” dial 
was fitted to the tuning capacitor shaft. 

Having completed our breadboard ver¬ 
sion of the TRF receiver, we began to 
examine the possibility of miniaturising the 
design layout. One obvious solution to the 
problem of miniaturisation is the 


This photograph of the completed receiver 
clearly shows the disposition of the major 
components. 


that it will be physically larger than the 
gang we have used (though it will probably 
still have the same capacitance), and will 
almost certainly be a double gang type. If 
so, the layout that we have used will have to 
be modified somewhat to ensure that all 
components will fit on the board. 

If you do salvage a gang from an old set, 
make sure that the plates of the gang do not 
touch anywhere over its travel. This is best 
done using an ohmmeter. The fact that the 
gang is a double section type is of no con¬ 
sequence (except in terms of size and 
physical layout) — simply ignore one 
section, unless you aim to try listening on 
frequencies down past the low end of the 
broadcast band. 


TOTUNED 


CIRCUIT 


The wiring diagram for the tagboard. Be 
careful to ensure correct connections for the 
ZN414. 

The battery holder and transformer can 
now be mounted as shown in the 
photograph. Note that other transformers 
may be more bulky than the transformer we 
have used (Ferguson E5K15), in which case 
the transformer will have to be mounted 
slightly to the left of its present position. 
Make sure that you leave sufficient space 
between the transformer and the front of 
the board (at least 3.5cm) to enable the 
tagstrip to be mounted. 

The next logical step is to wire the 
tagstrip according to the circuit and the 
layout. This accommodates all the minor 
components, including the ZN414 integrated 
circuit. The tagstrip is then simply screwed 
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ELEMENTARY ELECTRONICS 


s Know i 

Where 
You are 
Going 

Choose a career in the field of 
Electronics — the Nation's most 
progressive and fastest expand¬ 
ing industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applications. 

You can master the subject by 
training at the Marconi School, 
and be ready to grasp the oppor¬ 
tunities that occur in the various 
branches of Radio Technology. * 

BROADCASTING 

A thorough grounding is avail¬ 
able to students in the broad¬ 
casting field, leading up to the 
P.M.G. Broadcast Station 
Examination. 

COMMUNICATIONS (Marine) 

An extension to the Broadcast 
Operators course and extending 
into the fields of Navigation Aids 
and Electronic Devices used in 
mobile communications as re¬ 
quired by the P.M.G. Certificates 
of Proficiency. 

APPLIED SERVICING 
Comprehensive training in the 
maintenance and repair of radio 
and television receivers offers 
substantial rewards to compe¬ 
tent technicians. Marconi School 
training covers all aspects of 
radio and television receiver 
circuit applications, practical 
exercises in fault finding and 
alignment procedures. 

The Marconi School Radio Servicing 
correspondence course is approved by 
the N.S.W. Apprenticeship Commission 

Classes are conducted at: 

67 Lords Road, Leichhardt. 

Day: 9 a.m. to 4 p.m. 

Evenings: 6 p.m. to 8.30 p.m. or 
by Home-Study Courses (except 
practical instruction on equip¬ 
ment). 

SEND FOR PROSPECTUS 
There is no obligation 

NAME . 

ADDRESS . • 

MARCONI SCHOOL OF WIRELESS • 

Box 218, P.O., Leichhardt 2040 • 

A service of 9 

Amalgamated Wireless (Australasia) Ltd. A 


elimination of the bulky transformer, by 
using a high impedance crystal earpiece 
together with the use of a miniature tuning 
capacitor and a more compact loopstick. 
The use of a 1.3V mercury cell in place of 
the standard 1.5V penlight battery would 
also make for a more compact design, 
although at an increase in cost. 

Shortly after we started thinking along 
these lines one of our well known ad¬ 
vertisers, Dick Smith Electronics Pty Ltd, 
contacted us with the news that they were 
prepared to supply a basic kit for the TRF 
tuner. Included in this kit is the ZN414 IC, a 
5.5cm length of ferrite rod, sufficient 32SWG 
enamelled wire to wind the coil, a miniature 
tuning gang, and the full complement of 
resistors and capacitors needed to complete 
the receiver, all for a special low price. The 
crystal earpiece, the 1.5V battery, and a 
small piece of Veroboard will have to be 
purchased separately by the individual 
constructor. 

The special offer being made by Dick 


Smith Wholesale Pty Ltd is that, by en¬ 
closing the coupon on this page with their 
order, E-A readers will be able to buy the 
basic ZN414 receiver kit for the special 
introductory price of $6.75 plus 50c for 
packing and postage. Considering the 
normal advertised price of the ZN414, this 
represents very good value for money. 

Spurred on by this offer, we elected to 
build up a second version of the set on a 
piece of Veroboard with the objective of 
miniaturisating the design as much as 
possible whilst retaining a neat and easy-to- 
follow layout. The basic circuit for the 
miniature version is exactly the same as for 
the breadboard version, except that the 
transformer and its associated 0.47uF 
coupling capacitor are eliminated; the 
output to the crystal earphone is simplv 
taken across the lk AGC resistor. 

The aerial coil used in the miniature 
version also differs slightly from that used 
in the original breadboard design. It con¬ 
sists of 85 turns of 32SWG enamelled wire, 


LIST OF COMPONENT PARTS 


BREADBOARD VERSION 

SEMICONDUCTORS: 

1 ZN414 IC 

RESISTORS: 'AW or 'AW 5pc 
1 Ik 
1 100k 

CAPACITORS: 

1 0.01 uF polyester or ceramic 
1 0.1 uF polyester 
1 0.47uF polyester 

1 10-415pF single section tuning gang 

MISCELLANEOUS: 

1 piece of breadboard (16 x IQ.5cm) 

1 aluminiun front panel (16 x 9.5cm) 

1 10cm length of 3 /a " ferrite rod 
1 speaker transformer 5k to 15 ohms 
(Ferguson E5K15 or similar — see. text) 
1 stereo headphone socket 
1 on / off switch 

1 6-lug section of tagstrip (see text) 


2 rubber grommets 
24 b&S enamelled copper wire 
Thin hookup wire 
1.5 V battery 

" Letraset " for marking front panel 
1 handspan plastic dial 
Screws, solder, scrap aluminium for 
brackets, etc. 

VEROBOARD VERSION 

1 kit from Dick Smith Electronics 
comprising ZN414 IC, length of ferrite 
rod, 32SWG enamelled wire, 
miniature tuning gang, 1 x Ik 'AW 
resistor, 1 x 100k 'A W resistor, 1 x 
.01 uF capacitor, 1 x .01 uF capacitor 
1 miniature crystal earpiece (plus socket 
if required) 

1 1.5 V battery (Eveready 1015) 

1 piece Veroboard, 0.2in pitch, 6 x 5cm 
1 on / off switch 
Thin hookup wire 


Use this Order Coupon to obtain your 
special-offer TRF Tuner Kit: 



Please send me.TRF Tuner kits, at $7.25 each. Enclosed is a cheque or money 

order for.I understand that the price includes packing and postage. 


NAME . 

ADDRESS . 

••••: ... : . POSTCODE . 

Complete and forward this coupon, together with your remittance, in an envelope 
marked "TUNER OFFER" to Dick Smith Wholesale Pty Ltd, 160-162 Pacific Hiqh- 
way, Gore Hill, NSW 2065. * y 
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the ends being soldered directly to the 
board. A small strip of insulation tape is 
used to further secure the aerial rod on the 
board. 

We managed to fit all components, ex¬ 
cepting the battery, the earpiece and the 
on / off switch (if required), onto a piece of 
Veroboard measuring just 6 x 5cm. No 
doubt a more compact arrangement could 
be achieved by standing resistors on end, 
etc. However, this is left to the individual 
constructor, as are the cabinet mounting 
and battery connection details. 

Naturally, there is no need to adhere to 
the physical layouts we have used. 
However, if you do decide to alter the 
layout, certain design precautions should be 
followed to ensure stable, consistent 
operation. The most important of these are 
as follows: 

• the output decoupling capacitor should be 
soldered as near as possible to the output 
and earth leads of the ZN414; 

• all leads should be kept as short as 
possible, especially those in close proximity 
to the ZN414; and 

• the “earthy” side of the tuning capacitor 
should be connected to the junction of the 
O.OluF capacitor and the 100k resistor. 

Whether you decide to follow one of the 
layouts we have used or decide to design 
vour own layout, little difficulty should be 
experienced in setting this simple little 
receiver into operation. We suggest that the 
beginner start with the breadboard version 
and progress to the miniature version. In 
fact, it would be a real challenge to see just 
how small you can make this receiver. 

You don’t have to use it purely as a simple 
receiver, either. It would be just fine as a 
tuner for tape recorders, PA systems, and 
any other similar applications. With good 
sensitivity and fairly wide bandwidth, it can 



give remarkably high quality reception 
when used within a reasonable distance 
from the stations. 

Incidentally, there’s no reason why you 
shouldn’t adapt the design to tune to other 
frequencies, as the ZN414 is designed to 
operate normally over the range 150kHz to 
3MHz, which extends both well below and 
well above the broadcast band. You may 
even be able to push individual devices 
further still. There’s plenty of room for 
experiment. 

All vou will need to do to modify the 
design for different frequency ranges is to 


change the tuned circuit — the aerial coil 
and the tuning capacitor. In most cases, the 
simplest approach will be to simply wind 
new coils for the aerial rod. To go down 
below the low frequency end of the 
broadcast band, wind on more turns than 
the figures we gave earlier. This will take 
you down to the “long waves” area of the 
spectrum, inhabited mainly by aircraft 
weather beacons and similar services. 

On the other hand if you wind a coil with 



This wiring diagram of the veroboaro 
version , together with the above 
photograph, should make construction a 
straightforward process. 

fewer turns than we have suggested, this 
will move your tuning range up above the 
broadcast band, into the “shorter waves” 
region. With a little experimenting, you 
should be able to listen in to radio amateurs 
on the 1800kHz or “160 metre” amateur 
band, and perhaps also to ship-to-shore and 
other marine band services in the region 
above 2MHz. 

Adapting the design to receive on dif¬ 
ferent frequencies is far easier than with 
either a superhet or a regenerative set, as 
there is only one simple tuned circuit to 
modify. ® 


NATRONICS PTY. LIMITED 
IRH COMPONENTS DIVISION 

The Crescent, 
KINGSGROVE, N.S.W. 2208 

(The Largest Manufacturer of Resistive Components in 
the Southern Hemisphere) 
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GEORGE BROWN PTY. LTD. 
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Components, stockists, mail order and all that. . . 


The emphasis in this issue seems to be on bits, kits and catalogs so "Forum” 
may as well get into the act, for good measure. We can't promise any pearls of 
wisdom but it may do some good simply to talk about the parts supply position 
in a matter-of-fact, unemotional way. 


Let’s be quite frank: 

We do get letters, particularly from 
country readers, complaining that they 
have been treated poorly by one supplier or 
another. As often as not, they begin or end 
with the observation that “it wasn’t like that 
in the old days.” 

It wasn’t, either! You could write awav 
for a thingo, your letter would be delivered 
predictably, and the said thingo would turn 
up a few days later, on the dot, well packed, 
well cared for, preciselv what vou asked 
for. 

No talk of shortages, no abbreviated 
procedures — every transaction aimed at 
encouraging further buiness. 

Those were the davs of the friendlv 
grocer, who personally reached down vour 
requirements from the shelves, managing 
to produce a neat parcel of brown paper and 
string from the most incompatible 
elements. 

Carpenters, plumbers? They were 
available on call, and they knew all the 
answers because they had been dealing with 
the same products and problems all their 
lives. 

What happened to this “idyllic” age? 

Well, the grocer, the carpenter and the 
plumber — like the rest of us — decided that 
they wanted a lot more money for a lot less 
work, and a variety of fringe benefits as 
well. 


That was only the beginning. 

The way things are now, we can’t afford 
the ‘‘friendly grocer.” Instead, we have 
supermarkets, where we pick up our own 
groceries and pay a check-out girl on the 
way out. 

Carpenter, plumber? They’ll come — 
when they can get around to it — and vou 
pay a call charge for the privilege of having 
them knock on your door. 

Progress? maybe, or maybe not, but that’s 
hardly the point. It’s the wav things are 
What has this to do with electronics parts 
dealers? 

Everything. 

They’re very much a part of the economic 
scene, up against the cost, the scarcitv and 
Ihe mobility of the modern labour force No 
matter how well intentioned, it is just not 
possible for them to cope with the details 
the niceties and the courtesies that 
characterised “the good old days.” 

Maybe this has something to do with “the 


quality of life” which ecologists and 
sociologists are fond of talking about. 

But before we start feeling affronted or 
deprived, let’s consider another aspect. 

We’re all keen to see new devices, par¬ 
ticularly if they do things more 
economically, or do more things for the 
same outlay. If we, as a magazine, don’t 
react to the new devices, we’re soon 
reminded of the fact by readers. Whether 
we admit it or not, we are all very much a 
part of the fast-moving technological scene. 

Fast moving? 

So fast that product lines can come and go 
within a few months. So fast that thev can 
be superseded by the time would-be users 
decide to “give them a go.” 

And in what variety they come. 

Time was when a “point one condenser” 
was a “point one condenser,” an inch or 
more long, half an inch in diameter, in two 
or three well known brands. They were 
bulky, they weren’t very reliable but they 
never posed a supply or identity problem 

Now “point ones” are available with 
paper dielectric, polystyrene, polvester and 
ceramic, in a range of voltages and 
tolerances, and in sizes from the old- 



The problems discussed in these columns 
are not by any means unique to Australia. 
This is how "Everyday Electronics"saw the 
situation in the UK in November 1971. The 
caption read: Pricing a long list can tie up a 
staff member for quite a while!" 
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fashioned proportions to miniatures that 
you could lose in the cuff of your pants — if 
pants still had cuffs! They’re all “point 
ones” but they’re seldom interchangeable, 
for one reason or another. 

Are you and I satisfied with any “point 
one” we can get? Not on your sweet life!- 
We’re building a state-of-the-art whatnot 
and we must have slantwise mounting poly- 
ceramica capacitors to complement the 
new LSI active inductors. What’s more, if 
our normal stockist can’t oblige, we’ll take 
our business to one who can! 

Imagine what a problem this poses for the 
stockist, when taken across the board. He 
faces a potential demand for an enormous 
range of parts, many of them with specific 
areas of usage and many of them smaller 
than their own type numbers. 

Perhaps it wouldn’t be so bad if they were 
in reliable supply, but they aren’t. The 
industry has been through a period of world¬ 
wide shortage, which is still with us. 

What a ludicrous situation, when we have 
stockists and manufacturers alike sear¬ 
ching the place for ordinary lk VfeW 
resistors. Or when members of own staff 
can’t buy VSjin long V 8 in Whitworth screws, 
without organising an expedition! 

And what a ludicrous situation it is when 
there is constant debate as to whether it is 
“safe” to commit anything to the post. 

You don’t have to be mad to be an elec¬ 
tronics stockist, these days, but I’m sure it 
would help. 

There is evidence that the parts problem 
reached some kind of a peak towards the 
end of last year. Not only was there a world 
shortage but it caught suppliers and 
stockists with methods and concepts geared 
to the “years of plenty.” The shortage 
produced a crisis which, in turn, has forced 
a complete overhaul of methods. 

One of the areas stockists have had to look 
at is the tradition of accumulating back 
orders and holding them, along with 
remittances, against the assumption that the 
order will ultimately be fulfilled — obeving 
the understandable urge to give service. 

But, in present circumstances, as the 
hold-ups drift from days into weeks, and the 
pile of back orders grows, several things 
happen: they clog up the system and slow 
the turnaround of other orders, even where 
no shortage is involved. Thev also do 
dreadful things to the morale of the staff; 
why get excited about orders held up a 
couple of days, when there’s a stack of 
others which have been waiting for weeks 
for a shipment, or a wharf dispute to end? 

And, all the while, the customer out in the 
mulga is getting progressively more hop¬ 
ping mad. He writes a letter of inquirv, then 
a registered letter, follows it up with a 
reply paid telegram, and maybe a phone 
call or two. Each becomes more abusive* 
than the last, ending with a vow never to 
spend another cent with the particular 
supplier, even if he was the last one on the 
face of the earth! 

We can understand how he feels, par¬ 
ticularly if each inquiry is not met with an 
individual acknowledgment. We can also 
see the supplier’s problem, because everv 
such reply costs the best part of two dollars. 

It doesn’t take too many such letters to 
cancel the profit of a transaction. 

Two dollars? 

I know it sounds a lot but it isn’t too hard 
to justify. We face preciselv the same 
problem with respect to our own in¬ 
formation service. 


< 










These days, in a major city, it costs over 
$100 per week to employ a typiste (salary 

+ leave + sickness -f insurance + 
superannuation, &c). It would be a good 
typist indeed who could receive a hundred 
letters per week, check previous 
correspondence for each, ascertain the 
present situation, compose and type a reply, 
post and re-file. That’s more than a dollar 
per letter for her time alone, to which must 
be added the time of people with whom she 
has to consult, most of whom will be in a 
higher salary bracket. 

By the time stationery costs and postage 
are added, plus oblique overheads, the 
figure of $2 would be low rather than high. 
One stockist to whom I talked while writing 
this told me that he has been employing one 
person, full time, just to keep track of or¬ 
ders held up by supply problems. Finan¬ 
cially, he comes out of the operation back¬ 
wards! 

The same is true of situations where a 
customer phones in, long distance, and 
expects the supplier to phone him back with 
information about an outstanding order — 
and not necessarily a large one. 

To quote one supplier: “Would you 
believe Perth? Or New Guinea?” 

It is because of all this that stockists are 
trying to minimise or eliminate altogether 
the accumulation of unfilled orders. They 
are tending to gravitate towards a system 
which works something like this: 

COUNTER SALES: Customers are warned 
about shortages which might affect a 
project on hand. Forward or conditional 
orders, and promises to obtain problem 
components are avoided as far as possible. 
Whether or not the customer buys the im¬ 
mediately available components is up to 
him. 

MAIL ORDER: Incoming cheques, 
money orders, &c are recorded and banked 
by clerical staff on receipt. (It is neither 
wise nor practical to retain monies in the 
office, pending decisions by technical and 
despatch personnel). 

AVAILABLE ITEMS: These are despat¬ 
ched, hopefully within 24 hours, ac¬ 
companied by the necessary sales 
document. 

NON-AVAIL ABLE ITEMS: If almost 
immediate delivery cannot be promised, 
the customer is advised that certain items 
are not available, and that the order in 
respect to those items will be cancelled, 
either immediately, or automatically after 
a limited period. Outstanding orders are not 
allowed to accumulate on file, generating 
bad will and tying up the customer’s money. 

REFUNDS, CREDIT: Monies may be 
refunded immediately or, alternatively, 
the customer may be advised that the 
supplier holds a certain figure to his credit. 
The customer can re-order the missing 
component(s) at a later date, when there is 
some indication that they may be available, 
or he may use the credit for other items or 
request a refund in cash. 

QUOTES: Where these pose too much of a 
problem in terms of staff time, the 
customer may be supplied with a catalog 
and requested to work out details for 
himself. 

KITS: Procedures differ for complete kits, 
as distinct from part kits or random lists of 
components, mainly because kits constitute 
a single standardised transaction. 
Customers may be given the option of 


awaiting the complete kit or receiving the 
available sections so that they can get on 
with the job. 

As we said at the outset: “It’s not like the 
good old days.” However, stockists are 
accepting the view that it is better to admit 
to shortages and hold-ups and to go on from 
there, rather than to maintain the fiction 
that all is sweetness and light. 

In discussing the emerging situation with 
stockists, we got the following typical 
responses to our questions: 

What is the general attitude of customers to 
present-day shortages and hold-ups? 

Some get really abusive but most customers 
are remarkably patient — which they need 
to be if a particular component is in really 
bad supply. 



The familiar problem of scrawled signatures 
as seen by "Everyday Electronics ." They 
described some of them as "halfway be¬ 
tween the P/essey trademark and an invita¬ 
tion in Arabic to visit the Cairo museum ." 

The abusive ones: do you find that you lose 
them as customers? 

Sometimes. But we get the ones who are 
mad with somebody else! 

How do customers react to the idea of 
cancelling outstanding orders? 

In general, it leads to fewer problems than 
having a customer wait on you, while you 
wait on a supplier, who might be waiting on 
somebody else. It leaves the customer free 
to shop around. 

Doesn’t the parts shortage endanger the 
whole future of electronics as a hobby? 

It would, if the problems you’ve been 
talking about were unique to electronics. 
But they’re not. It simply means that more 
ingenuity has to be directed, these days, 
towards overcoming shortages and rising 
costs. 

Will it embarrass you as a supplier if we 
discuss the parts problem on the terms 
proposed? 

On the contrary, we’d be delighted. When 
we tell a customer we’re held up for lk 
resistors, they think we’re putting them on. 
If you talk about the problems, they might 
believe you. 

Are they really going to believe us, or are 
we going to cop letters from customers who 
still think they’re getting a raw deal from 
stockists? 

Sure you’ll get letters but, honestly, we’re 
doing the best we can to keep our customers 
as happy as we can. That’s the only way we 
stay in business. 

Is there anything that customers can do to 
minimise problems and delays? 

Ask your readers to print their name and 
address, including state and postcode on all 
correspondence. Signatures are fine, in 
their place, but they’re often un¬ 
decipherable to a stranger. The same goes 
for carelessly written addresses. 

And that seems to be as good a place as 
any to draw these remarks to a close — for 
the time being. ® 


Nationwide 

Electronics 

P.0. Box 20, Berowra Heights 2082 N.S.W. 


Mail Order Only - Same Day Despatch 
SUPER MAY SPECIALS 


AC 126 55c 

AC 127/ 128 pair 1.20 

AC 187 188 pair 1.80 

AD 161 / 162 pair 2.40 

AY 8149 1.35 

AY 9149 1.35 

AY 8171 1.20 

AY 9171 1.20 

BA 100 (BA219) 30c 

BC 107 108 / 109 each 30c 

BC177 / 178 179 each 45c 

BD 139 140 pair 2.50 

BF 115 65c 

C106YI 1.28 

D13T1 (2N6027) 90c 

EM 404 20c 

EM 410 (UF / 1) 40c 

NE 555 2.00 

OA 91 (I N66) 14c 

IN 914 15c 

2N 3055 1.20 

PA 40 4.95 

2N3638 each 35c 

2N3638A 35c 

TA 25C $14.00 


40669 ( 6 amp 400v TRIAC) 2.50. 

P/M 136 transistor sets (F'child) $3.30 per 
channel. 

8 element TV aerial $10.00 (post $1). 

Austenna colour TV aerials $25.00 (post $1). 

75 ohms colour TV aerial cable 18c per yard (post 
40c). 

7" 2400' LH BASF tape $8.50 (post 40c). 

MB2 rectifiers $1.30 each. 

Jiffy drawers (small 4 drawer 1*19 set (post 40c). 
3 AG fuses 1, 3, 5, & 10 amp. Box of 5 25c. 

Jack plugs — RCA plugs 22c. 

3V2mm (red, black) 15c. 

6'/jmm (black handle) 30c. 


All items new and g'teed and in stock. 
Allow 25c to cover packing and post of 
semi conductors, plugs and fuses. 


FERGUSON E 

Manufacturers of: 
Electrical / electronic 
equipment, wound 
components and 
lighting control 
equipment. 

BRANCHES 

IN 

ALL STATES 


Ferguson Transformers 
Pty Ltd. 

Head Office 

331 High Street, Chatswood 
NSW 2067 

PO Box 301 Chatswood, 

NSW, Australia 2067 

Phone: 02-407-0261 
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The Serviceman 


'□c 


Who should replace the speaker? 

We tend to take it for granted that most reputable firms will stand by their 
products if proved faulty in manufacture. But a recent experience indicates 
that a customer can be the unwitting victim of behind-the-scenes deals. 


A few months ago (February 1974) I 
related a story concerning a guitar loud¬ 
speaker, and the customer’s complaint that 
it produced gross distortion when first 
connected to his new guitar amplifier. 

While, at first, I suspected that he had 
damaged the speaker by overloading it and 
also using it without an enclosure, sub¬ 
sequent investigation revealed that the 
speaker was, in fact faulty. A “foreign 
body” — more precisely a fragment of pole 
piece casting — had somehow found its way 
into the assembly and was being held by. 
magnetic attraction alongside the annular 
gap, where it fouled the voice coil. 

The result was a jammed movement and 
a badly mutilated voice coil and voice coil 
former. Having established that much I 
contacted the manufacturer’s local 
representative and asked him to drop in and 
have a look at it but, at the time of writing 
the February article, he had not had time to 
do so. 

Subsequently he did turn up, and we 
removed the cone and voice coil completely 
for a better look at the situation. This also 
enabled me to take some photographs of the 
relevant parts, and these are reproduced 
herewith. 

The representative was frankly puzzled. 
It was the kind of thing which, in theory, 
could not happen. In fact, if anyone had 
suggested that it could, without evidence to 
support the idea, he would have dismissed it 
as virtually impossible. But, with the 
evidence before him, there was little he 
could do other than accept the situation 
without trying to explain it. 

But the more important immediate issue 
was what the makers were prepared to do 
about it. While it was useless to deny that it 
was a manufacturing fault, there were a 
number of other factors which, in the strict 
legal sense, absolved them from any 
responsibility. 

The first was that the speaker was a 
superseded model. In spite of it having been 
purchased only a few weeks before being 
put into service it was, in fact, one that had 
not been made or marketed for the past two 
years. Thus it was well outside any 
guarantee period which might have applied 
to it. 

The second point was that it had not been 
purchased from one of the maker’s 
authorised dealers. As far as we could 
determine the wholesaler from whom the 
speaker had been bought had, in turn, 
bought a job lot of superseded speakers 


from an authorised dealer. He had sub¬ 
sequently sold them as a “special” at 
something below the new price. 

It seemed to me that this second point had 
little to do with the price of fish; it didn’t 
alter the fact that the speaker was faulty as 
made — and I said so. The rep agreed, in 
part, but made a further point. Had the 
customer bought the speaker from an 
authorised dealer he would, first, have been 
advised that it was a superseded model and, 
second, been charged much less than the 
“special’’ price he had actually paid for it. 
Thus he would at least have known the risk 



The annular gap of the faulty speaker , 
showing the fragment of metal (top) where 
it was found. How it happened to be sealed 
in this part of the speaker is a mystery. 



The damage caused by the fragment of 
metal. The winding is distorted and the 
aluminium former torn. Strangely , the voice 
coil remained continuous, at least until it 
was removed for examination. 


he was running and could have evaluated it 
against the price asked. 

Finally, the fact that I had intervened in 
the sequence of events complicated things 
from an administrative point of view. I 
could hardly make an official claim since I 
had not sold the speaker in the first place. 
The firm which did sell the speaker could 
not make a claim because they were not 
authorised dealers, nor had they been ap¬ 
proached with the faulty speaker. Finally, 
there was no precedent for the represen¬ 
tative to deal directly with the customer, 
even assuming that this was convenient, 
which it wasn’t. 

In the face of all these arguments I stuck 
to what I felt were the two really pertinent 
points; (1) the fact that I had discovered a 
fault which, otherwise, would almost cer¬ 
tainly have been written off as due to abuse 
by the user and (2) the fact that the fault 
was undeniably a manufacturing fault and 
that the time the speaker had been sitting on 
the shelf had nothing to do with it. I felt that, 
morally at least, the company had an 
obligation to make some kind of ad¬ 
justment. 

We both stuck to our guns for a while, and 
it looked like a stalemate, though I must 
emphasise that the discussion was quite 
amicable. Finally the rep relented, at least 
in part. 

“I can’t make this kind of decision 
myself,’’he explained. “All I can do is put it 1 
to someone higher up and make my own 
recommendation. I’ll do the best I can.” 

That was on Friday afternoon. On 
Monday morning he was back in my shop 
with a large speaker box under his arm. It 
was the current version of the superseded 
speaker, and he requested that I pass it on 
to my customer with the company’s com¬ 
pliments and apologies. There was no more 
talk about guarantee periods or authorised 
dealers, and i^was obvious that the rep was 
as happy as anyone else that the matter had 
been settled. 

And, to give the company their due, they 
must be complimented for standing behind 
their product, in spite of all the mistakes 
that were made along the marketing chain. 

As for my customer, he was delighted. 
And well he might have been. The new 
speaker is a considerable improvement on 
the old one. It has a larger magnet which, 
among other things, gives improved 
damping and an increase in sensitivity of 
over 6dB. The latter was particularly 
valuable in view of the modest size of his 
amplifier. 

So all ended happily. But my purpose in 
telling this story was not to publicly con¬ 
demn the company for a fault which 
“shouldn’t have happened,” or even for 
their hesitation in replacing the speaker. 
After all, they wouldn’t be the first company 
to produce a fault of this kind, and they 
certainly have the right to look at all 
aspects of a claim before they honour it. 

My real purpose was to point out the 
pitfalls which await the inexperienced 
purchaser. My customer purchased that 
particular speaker, in good faith, simply 
because it seemed to be the kind of speaker 
he wanted at the price he could afford. I 
doubt very much whether he was aware 
that he was getting it at a reduced price, 
and he certainly had no idea that it was 
superseded, that it did not carry a normal 
guarantee, that he was not purchasing it 
from an authorised dealer, or even that 
there was such a distinction. 
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Thus when the crunch came, he was the 
innocent victim of circumstances. And 
while, in this case, the fault was so clear cut 
that there could be little argument about its 
origin, what about more subtle faults where 
there could be a doubt? Such a situation, 
combined with the irregularities of sale, 
could well leave the purchaser out in the 
cold, with no one willing to accept 
responsibility. 

There is a legal phrase, in Latin, which 
means, “Let the buyer beware.’* Fair 
enough, as long as we know what to beware 
of! 

To change the subject, I have reproduced 
a letter from a colleague in Auchenflower, 
Queensland, telling of the recent floods, 
their effect on electronic devices, and some 
of the attempts being made to salvage 
them. 

While these might be regarded as luxury 
items, and represent only a small 
proportion of the personal items lost, one 
can nevertheless sense the heartbreak 
which the sight of a sodden, mud caked TV 
set must cause. The more fortunate among 
us might spare a thought for the victims 
next time we are tempted to winge at our 
own lot. 

7he recent flooding of Brisbane was very 
severe, and in many cases even the roof 
ridges were below water. Many Queensland 
houses are built on stumps, (which 
southerners call "stilts"), and those fortunate 
to be on high stumps in some areas had dry 
floors, while their neighbours had six or 
seven feet of water over their floors, 
because of their low construction. 

Which brings up the fate of television 
receivers and other electronic equipment. A 
number of receivers have been examined 
and in all cases the speakers were useless. 
Also some types of valve socket had 
crumbled away. 

The flood waters were extremely muddy 
and, in some houses, the silt left after the 
floods had receded was nearly a foot deep. 
Some of this was left in TV receivers. Mud 
was even found in the tuners, and doubtless 
there was mud in the coils. 

The treatment of salvaged receivers was 
first to wash out the mud, endeavour to 
wipe off what remained, and then place in 
the sun to dry. 

In some cases the outer layers of in¬ 
sulation had peeled from the power trans¬ 
formers and the smoothing inductance. 
Obviously the only safe cure for these would 
be their removal and heating in a vacuum 
oven. This could be a problem as the colour 
coding has suffered, and browns, blacks and 
reds tend to look alike. While identification 
by ohmmeter is possible, the removal, 
treatment, identification and reinstallation 
would certainly chew up man-hours. 

Many of the yokes seem to be in almost 
perfect condition, and with treatment by 
silicone-aerasol spray should be good for 
many years. The EHT/ line transformers 
appeared to be in good condition, par¬ 
ticularly those which have good en¬ 
capsulation. Vertical deflection components 
do not have the same protection, and would 
need oven treatment. 

In almost every case the picture tube 
would have to be removed or the cabinet 
disassembled to clean the safety glass. 
Further work would be necessary to realign 
the IF stages, provided the ferrite cores do 
not disintegrate andVaor are not jammed. 

After treatment one model was observed 
to gradually slide down on its legs. Ap¬ 
parently the bottom of the cabinet had been 
of pressed wood or similar. 


Several reports have been received of 
receivers that actually worked after a clean¬ 
out, and of others, that have worked for a 
short period before smoke was evident. 

Certainly no serviceman would be foolish 
enough to give any guarantee on any 
restoration. The writer was asked what it 
would cost to restore an early STC model. 
When told that it might cost at least fifty 
dollars, the reply was that it had cost only 
forty dollars when they bought it. 

Generally it appears that the only 
salvageable items would be the picture tube, 
the valves, knobs, EHT transformer, the 
yoke and the power plug. Against the value 
of these would be the man-hours spent in 
their recovery, all of which means that the 
residual value of such a receiver would be 
small. No doubt many servicemen may 
accept the challenge to reinstate some 
receivers, and will succeed, but what sort of 
guarantee they may give is doubtful. 

Record and tape playing equipment, 
depending upon its initial value, will 
doubtless be restored by loving owners, and 
with probable success, provided new 
motors are obtained. 

More modern solid state units — and 
amplifiers as well — will probably be easier 
to salvage because of the low voltages 
involved. However the printed boards need 
attention, as in some cases the copper has 
lifted. The use of "!Cs" has simplified some 
models. 

The main problem will be that of rust and, 
due to the long immersion, certain amounts 
of electrolytic action which has taken place 
between dissimilar metals. 

Tapes have been saturated, and recovery 
is difficult. For instance, how do you dean 
and dry 1200 feet of tape? Records seem to 
have acquired a thin cover of greasy mud. 
Recovery is possible, but likely to be 
neglected because of more important 
problems. 

The flood emphasised the need for better 
communications. In many cases people 
were without power and did not hear 
progress reports, or if they did, would just 
not accept the fact that their homes would 
be inundated. . . 

At the "sending end" one radio station 
had its transmitter submerged and ABC TV 
studios had their basement partially sub¬ 
merged. 

The only bright spot about the flood is 
that we were fortunate that it did not occur 
a week later when the "king tides" would 
have raised levels at different places bet¬ 
ween one and a half feet and possibly three 
feet. J. w. 

And from a colleague in another flooded 
area, Coonamble, NSW, came this report. 

“We were lucky in the recent floods, they 
just missed us. But a colleague in a lower 
part of the town was not so lucky. He lost 
virtually everything, including several TV 
sets belonging to customers. 

“The rest of the servicemen in the district 
are getting together to see what they can do 
to help him.” 

A grim story in a few words. It does not 
take much imagination to visualise the loss 
of stock, business and service records, 
service manuals and data painstakingly 
collected over the years, to say nothing of 
valuable test equipment, probably bought 
piece by piece as he could afford it. 

The only bright spot is the brief 
statement, “The rest . . . are getting 
together to see what they can do to help 
him.” 

Well, best of luck. ® 


HAM 

RADIO SUPPLIERS 

MAIL ORDER SPECIALISTS 
323 Elizabeth Street Melbourne 
(2 doors from Little Lonsdale Street) 


_67^7329, 67 4286 _ 

GENERAL COVERAGE COMMUNICATION RECEIVERS 
AT REDUCED PRICES 

“REALISTIC" DX150B. Solid state, has 4 
bands, covering 535 kcs to 30 mcs fully transis¬ 
torised SW/CW/SSB/AM broadcast 240V AC 
or 12V DC operation. Product detector for 
SSB/CW plus fast and slow AVC — variable 
pitch BFO — illuminated electrical bandspread, 
fully calibrated for amateur bands. Cascode RF 
stage — ANL for RF and AF —Zener stabilised — 
OTL audio — illuminated “S" meter — DX150B 
$189.50 inc speaker. Matching speaker 8 ohm for 
use with "Realistic" DX150B included in price. 

"TRIO" 9R59DS. (General coverage.) 4 bands 
covering 540 kcs, valve type, to 30 Mcs. Two 
mechanical filters ensure maximum selectivity. 
Product detector for SSB reception. Large tuning 
and bandspread dials for accurate tuning. 
Automatic noise limiter. Calibrated electrical 
bandspread. "S" meter and B.F.O. 2 microvolts 
sensitivity for 10 db S^N ratio. Price $149.50 
9R59DS, p.p. $2.00 

BARLOW WADLEY XCR-30 portable com¬ 
munications receiver. $225.00. 

MIDLAND 

MODEL 13-700 TRANSISTOR 2-CHANNEL 
CALL SIGNAL TRANSCEIVER 

CIRCUIT: 1 Watt, 2-Channel Solid State Trans¬ 
ceiver, 12 Transistors, 1 Diode, 1 Thermistor. 

RECEIVING FREQUENCY: 2- 
Channels available, Channel 11 
(27.240 MHz) Crystals Factory 
Installed in Number One 
Position. 

Receiving system; crystal 
controlled, superheterodyne 
system with Tuned RF Stage. 
INTERMEDIATE FREQ: 
455kHz. 

TRANSMIT SECTION: Crystal 
Controlled Oscillator followed 
by RF Amplifier. 
MODULATION SYSTEM: 
Push-Pull High Level Class "B". 
RF INPUT POWER: 1 Watt. 
FREQUENCY TOLERANCE: ±0.005%. 

RECEIVER SENSITIVITY: luV or better at 10 dB 
S/N. 

SPEAKER/MICROPHONE: 2’/4" PM Dynamic, 
8-ohm. 

ACCESSORY JACKS: AC, Earphone and charge. 
POWER SOURCE: 12V DC (8 x 1.5V "AA" cells) 
$39.95 each P.P. $1.00 or $79.00 a pair. BE 
EARLY. 

5 WATT UNITS 

MIDLAND 5 Watt 23-channel crystal controlled, 
frequency synthesized 27 MHz transceivers, all 
crystals included, 12 to 13.8V DC operation, noise 
limiter, S-Meter, with mobile bracket, dual¬ 
conversion receiver with P.T.T. microphone, all 
for only $99.50. P.P. $2.00. 

MODEL NC-310 

DE LUXE 1 WATT 3 CHANNEL 
C.B. TRANSCEIVER 

• WITH CALL SYSTEM 

• EXTERNAL AERIAL 
CONNECTION 

Also available on 27.880 MHz $6.00 Extra 
SPECIFICATIONS. NC-310 
Transistors: 13 

Chanrtel Number: 3, 27.240 MHz Citz. Band 
Transmitter Frequency Tolerance: +0.005% 

RF Input Power: 1 Watt 
Tone Call Frequency: 2000Hz 
Receiver Type: Superheterodyne 
Receiver Sensitivity: 0.7/W at 10dB S/N 
Selectivity: 45dB at ±10KHz 
IF Frequency: 455KHz 

Audio Output: 500mW to External Speaker Jack 
Power Supply: 8 UM-3 (penlite battery) 

Current Drain: Transmitter: 120-220mA 
Receiver: 20-130mA. 

Price $49.50 each or $99.00 pair. 
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E.T.I. 4600 MUSIC 
SYNTHESISER 



VOLTAGE CONTROL 
OSCILLATOR 
SECTIONS (V.C.O.) 

Complete kit of parts including 
cmos only $45.00 each 

KEYBOARD CONTROLLER 

Complete kit of parts including 
cmos only $80.00 

Five Channel Mixer Section 

Complete kit of parts — only 

$44.00 

POWER SUPPLY SECTION 

Complete kit of parts only $51.00. 

NOISE GENERATION AND 
CONTROL SECTION 

Complete kit of parts including 
cmos only $25.50 

TRANSIENT GENERATOR 

Complete kit $31.00 

VOLTAGE CONTROLLED 
AMPLIFIER (V.C.A.) 

Complete kit $15.00 

ENVELOPE CONTROLLER 

Complete kit $44.00 

TRANSIENT GENERATOR 2 

Complete kit $29.00 


PACK AND POST: Please add 50c for 
one section or $1.00 for two or more 
sections. 



ELECTRONIC COMPONENTS DIVISION OF 
JOHN CARR & COMPANY PTY LTD. 


405 SUSSEX STREET 
SYDNEY 2000 

P.O. BOX K39, HAYMARKET 
211-5077 211-5077 



Letters to 
the editor 



The views expressed by correspondents are 
their own and are not necessarily endorsed 
by the editorial staff of "Electronics 
Australia". The Editor reserves the right to 
select letters on the basis of their potential 
interest to readers and to abbreviate their 
contents where this appears to be ap¬ 
propriate. 

Record Reviews 

I would like to make reference to your 
excellent record reviews and would preface 
my remarks by saying that all my selec¬ 
tions, on the basis of these reviews, have left 
very little to be desired. 

As a member of the World Record Club, I 
am faced with the periodical problem of 
making a choice from their various 
programs. Without expert guidance, some 
records chosen may prove less than 
satisfying. 

At this point, we run into a serious ob¬ 
stacle in that reviews of WRC records are 
published only after they have been ob¬ 
tained. 

This means that when Mr Russell reviews 
a disc from WRC, it cannot be ordered by a 
member unless he has not yet lodged the 
program in which it appears. 

If these records are to be reviewed, then 
some other arrangement should be made, 
such as allocating a special space for a brief 
run-down on all the records in a particular 
program shortly after it is issued to 
members. 

J. M. Mevrick (Cheltenham, NSW). 
COMMENT: We no longer review WRC 
releases because of the problems you have 
outlined. For us to be able to publish re¬ 
views more or less coincidental with the 
WRC release, they would have to supply us 
with pre-release copies several weeks 
ahead, which they almost certainly would 
not be able to do. The normal reviewing 
process for records and books alike 
assumes the usual retail stock and supply 
situation. 


Transistor PA for 52MHz 

In the January issue of Electronics 
Australia, you published a constructional 
article based on the 144MHz amplifier kit 
produced by my company. We were very 
flattered by your kind remarks about the 
performance of this 30 watt amplifier and 
the recommendation you gave to amateurs 
interested in the 2-metre band. 

At the end of the article you posed me a 
question — will DSE follow up with com¬ 
panion kits for 6 metres and 432MHz. 

The answer is yes! In fact, we had 
already approached Amateur Com¬ 
munications Advancements with a view to 
producing a version for 52MHz. The 6 metre 
version is very similar as far as the stage 
circuit is concerned. It is obviously 
necessary to wind different coils but a 
major advantage of using the 2N5591 at 
53MHz is that it has far more gain — in fact 


the full 30 watt output can be obtained using 
only two stages and 100mW of drive (the 
stage using the 2N5590 is omitted). The 
component values need to be changed in the 
2 watt stage and the coupling arrangements 
are slightly different. 

In future the full kit and the various 
stages we offer will be supplied with details 
of both the 144MHz and 52MHz circuits and 
the lengths of wire included for the coils will 
suit both applications. 

For the 52MHz circuit, incidentally, an 
MPF121 is ideal for producing the drive. 
Another point worth mentioning is the fact 
that we have had two reports of spurious 
emissions. The installation of 47 ohm 1 watt 
resistors between base and groundplane of 
each stage will soon cure the trouble at both 
frequencies. 

I hope we will soon be able to provide 
amateurs with a circuit for 432MHz, but as 
you will readily appreciate, such a 
development isn’t quite so straightforward. 
R. H. Smith, 

Managing Director, Dick Smith Electronics 
Ptv Ltd, 

Gore Hill, NSW. 

Shortwave Scene 

This is just a short note to say thank you 
for re-instating Arthur Cushen’s column 
‘‘Listening Around the World,” under its 
new title “Shortwave Scene.” 

I have only one question — who is the 
bloke on the rack, on page 1 of the March 
issue? 

All the best, and keep up the good work. 

M. Little (Nhill, Victoria). 

COMMENT: It’s nice to get a letter like 
yours, after those unhappy letters about the 
column! As for the bloke on the rack, 
presumably it was meant to be the Editor — 
although some of the staff seem to think that 
the chap turning the handle was a better 
likeness. 


Parts for AF Oscillator 

Since publication in November last year 
of my article on an Audio Frequency 
Oscillator, I have had a number of letters 
seeking help in locating suppliers of 
precision fixed capacitors and ganged wire- 
wound potentiometers. 

I have replied to all of the writers direct 
with the desired information. However, you 
may perhaps care to pass the information 
on in EA for the general information of 
readers who may need it for quite different 
projects. 

Precision fixed capacitors of lpc 
tolerance and 63 V Wkg rating should be 
available from: 

J. H. McGrath & Co, 208 Little Lonsdale 
Street, Melbourne. 

Should there be any difficulty here, such 
capacitors can be had quite quickly from 
England by Air Packet Post, without 
Customs difficulty and at reasonable prices. 
The luF size is supplied by: 
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Marco Trading Co, The Maltings, Station 
Road, WEM, Shropshire. 

The latest quoted price is 60 pence, plus 
packing and postage. 

Smaller sizes, also of lpc tolerance, are 
supplied by: 

A. Marshall & Sons Ltd, 42 Cricklewood 
Broadway, London, NW2 3 HD. 

They have most standard preferred 
capacities up to 0.47 uF, sold as 
“Polystyrene Close Tolerance Capacitors.” 
I have no up-to-date prices, but thev are 
quite low. 

Ganged pots (wire-wound) are made by 
A. G. Naunton of Brighton, Vic, and sold 
under the brand “AGN” through Radio 
Parts Ltd of 562 Spencer Street, Melbourne. 
They have to be obtained to special order 
and there is a charge for ganging the two 
individual units. 

These pots can also be got from England 
on the above-mentioned basis, from such 
people as: 

“Electrovalue,” 28 St Judes Road, 
Englefield Green, Egham, Surrey. 

These people supplied my own wants, but 
there was a little delay because, I gather, it 
was again a special order. II was a 
“COLVERN” component. 

F. G. Canning (Portsea, Victoria). 

COMMENT: Many thanks for the further 
information, Mr Canning. Readers should 
find it of particular interest and value in 
view of the widespread supply problems will 
many electronic components. 

Allen computer organ 

As the Australian representatives for 
Allen Organ International Inc we read with 
interest your article in the February issue 
titled “The New Breed of Electronic 
Organs.” 

While we sincerely appreciate the 
coverage given in this article, there are two 
matters raised in it which we feel bound to 
comment upon. 

The first is the question of volatility 
concerning the combination action 
memory. Although a MOS memory is in 
theory volatile, the combinations set up on 
the Allen computer organs ar© not lost when 
the console is switched off, and thus do not 
have to be reset each time the organ is used. 
This is because there is a “standby” power 
supply built into the organs, which supplies 
the MOS LSI memory ICs with the minute 
amount of power needed to retain the stored 
data, even when the console is switched off. 
The batteries only come into play in the 
event of a power failure. 

The other matter is that of voicing. With a 
conventional pipe organ, as you are no 
doubt aware, the final voicing is done on site 
by the artisan, who is usually extremely 
gifted. Each pipe is voiced to suit and blend 
with the others, taking into account the 
acoustics of the environment to provide an 
integrated final result. 

To perform the analogous operation with 
an electronic organ, one would presumably 
need individual filters for every note of 
every voice, or some two thousand filters of 
complex design for a 36 stop straight organ. 
Why, the electronic filters alone would 
probably fill a large room. This is 
something which, to my knowledge, is done 
in no electronic organ of conventional 
design produced commercially to date. In 
the full sense of the word, therefore, voicing 
as applied to pipe organs does not exist in 
electronic instruments. 

Allen Organ Company stress that with 


their digital musically dedicated computer 
the harmonic structure is created with 
unprecedented accuracy and already 
correctly balanced in the first place. Thus 
allowances for certain acoustical 
characteristics can be taken care of by 
simple means such as speaker placement, 
additional presence speakers and simple 
amplifier controls. Allen are adamant that 
this was not possible with analog organs, 
and as they made their first commercial 
electronic organs back in 1939, they do have 
considerable experience and expertise. 

We hope these comments may serve to set 
the record straight. 

R. Mackay, 

Mackay Electronic Distributors Pty Ltd, 
(Doncaster East, Victoria). 

Labgear colour generator 

Referring to your review of the Labgear 
Colour Bar Generator in the new products 
section of the March issue, I would like to 
inform you that we have for the past few 
months been supplying these units with the 
vision carrier preset to 177MHz, which 
corresponds to channel 6. This appears to 
have completly obviated the herringbone 
interference pattern which was noted in 
your review. 

If found necessary, the vision carrier is 
adjustable internally from channel 5 to 
channel 10 via a screwdriver slot control. 

We trust that any misapprehension 
concerning the use of this instrument 
because of interference will now be 
eliminated. 

P. Twigg, 

Tecnico Electronics Division, 

Pye Industries (D‘ALES( Pty Ltd, 
Marrickville, NSW. ® 


RADIO 

DESPATCH SERVICE 

The Independent Wholesaler 
869 George Street, Sydney 
Telephone211 0816,211 0191 

Radio and Electrical Distributors — Open 
Saturday mornings — Agents for Cbndor 
lamps. 

TEACH YOURSELF ELECTROHICS 

ELECTRONIC KITS 

20 in One Kit. Build 20 Circuits. Consists 
of Integrated Circuit, Transistor, 
Speaker, Tuning Gang, Aerial Rod with 
Coil, 4 Resistors, 4 Capacitors, Morse 
Key, Solar Battery. g-j 

50 in One Kit. Build 50 Circuits $17.42 

80 in One Kit. Build 80 Circuits. Kit in¬ 
cludes: 6 Capacitors, 6 Resistors, Solar 
Cell, Aerial Coil, Diode, 2 Transistors, 
Audio Transformer, Relay, Tuning Gang 
Potentiometer, Crystal Earphone, 
Jumper Leads, Morse Key, Microphone, 
Speaker, Galvanometer All mounted into 
a wooden base. $19.94 

ALL KITS INCLUDE IN¬ 
STRUCTIONS AND BAT¬ 
TERIES 

Prices subject to change 
without notice 

ALL PRICES NETT 
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DIGEEC 
■the time 
computer 



NOW you can buy this factory built digital dock with a 
two year warranty from only $49 plus SALES TAX where 
applicable . 


Stop clock or Time of Day Clock. 

Fully solid state with LSI MOS logic. 

Seven segment planar neon displays gives easy viewing from 30 
feet even in a fluorescent lit room. 

Models available to display time in hours, minutes and seconds and 
tenths of seconds if required. 

Press buttons for start, stop, reset and time setting. 

Locked to mains frequency. 

Switchable from 12 to 24 hour systems. 

ENQUIRE FROM 

AUSTRALIAN TIME EQUIPMENT PTY LTD 

192 PRINCES HIGHWAY, ARNCLIFFE 2205 
PHONE 59 0291. 

ELECTRICAL EQUIPMENT OF AUSTRALIA 

LTD 

2 PALMER STREET, SOUTH MELBOURNE 3205 PHONE 699 1288 


V 


ALSO AVAILABLE FROM OUR INTERSTATE AGENTS 
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alkaline 

energizer 


To Dream the Impossible Battery. 


Why impossible? 

Well, a battery which 
outperforms all others, with 
continuous use in high drain 
equipment; a battery to 
operate over a wide range 


of temperatures; remain 
utterly sealed; deliver a more 
consistent voltage at all times; 
give low impedance and 
resultant fidelity improve¬ 
ment in sound equipment. 


Whew. But, we built it. 

‘Eveready' Gold Alkaline 
Energizer. Against all odds. 

Spread the word. 

The impossible can happen. 

BATTERIES Products ol 

‘Eveready’ &'Union Carbide’are registered Trade Marks. 
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Classical 

Recordings 


Reviewed by Julian Russell 



Mozart — unforgettable experience 


MOZART — Symphony No 36 in C Major 
(K.425) "The Linz.” Symphony No 38 in 
I) Major (K.504) ‘‘The Prague.” Berlin 
Philharmonic Orchestra conducted by 
Herbert von Karajan. EMI Stereo 
ASD2918. 

Karajan starts the “Linz” with an im¬ 
pressive though never ponderous intro. 
Then the main body of the first movement 
goes at a steady pace but always with 
enough vitality to avoid any hint of plod¬ 
ding. The Berlin Philharmonic plays for 
him with all the expressive precision one 
has come to expect from this great or¬ 
chestra. There is no trace of mincing either. 
Here is fine manly Mozart, firmly outlined, 
gracefully phrased and treated with the 
greatest respect. There is no flippancy or 
suggestions of rococo putti tumbling about 
the walls of pretty salons. The balance is 
always beyond praise. 

Karajan’s manifest affection for the 
lovely poco adagio makes of it one long 
tender song. You may find the menuetto a 
trifle solemn though to me it offers an ef¬ 
fective contrast to the rest of the symphony 
in which the Finale is of outstanding 
brilliance, taken very fast, yet never ob¬ 
scuring vital details. 

Again in the ‘‘Prague’’ you have a Finale 
of great but delicate energy to round off a 
performance that is almost flawless 
throughout. These are two of Mozart’s most 
popular symphonies and I cannot think of 
any other coupling of them that I prefer. In 
my opinion they are likely to remain for a 
long time the best buy .The sound, too. is 
first class. Strong Mozart — yes. But 
without any hint of early Beethoven. And 
don’t look for an atmosphere of crinolines 
and snuff boxes either. Instead, you stay in 
the music’s unshakeable grip. An un¬ 
forgettable experience. 

* ¥ ¥ 

CHOPIN — 24 Preludes, Opus 28. Prelude in 
C sharp minor. Op 15. Prelude in A flat 
major. Op Posth. Christoph Eschnenback 
(piano). DOG Stereo 2350231. 

Of the many different recordings 
available of these Preludes, I think I had 
better select Rubinstein's as the best 
example of an entirely different approach 
from Eschenbach’s. Rubinstein’s brilliant 
aristocratic mono was first issued as far 
back as 1955 and so far as I know is still to be 
found, still in mono, by those who would like 
to make a comparison. He uses what might 
be described as a ‘‘delicacy through 
strength” touch. The result is a ravishing 
pearly sound in Rubinstein’s case, imposed 
on to a solid framework of form. Eschen- 


bach uses darker tonalities generally 
though he doesn’t shun moments of dazzling 
scintillation. Moreover, while Rubinstein 
offers a string of gemlike individual pieces, 
Eschenbach presents the 24 Preludes with 
emphasis on the closeness of their 
relationships. The long pause after the first 
makes of it a sort of prelude in the old sense 
of the word. Pauses elsewhere seem to 
separate groups of the 23 Preludes that 
follow into movements of varying lengths. 

I haven’t the space to deal with each 
prelude but, to give you some idea of all, I 
shall note the first four as a kind of sample. 
In the first (by way of introduction) 
Eschenbach’s grace and his beautifully 
judged rubatos prepare you for enjoyment 
to come. After the long pause mentioned 
above he embarks on the enigmatic No 2, 
emphasising its dissonant harmonies 
supporting a deeply meditative treble 
melody. No attempt is made at pret- 
tification but its sense of mystery is 
inescapable. No 3 has a beautifully ar¬ 
ticulated running accompaniment that sets 
off to perfection the always masculine 
grace of its melody. Although No 4 has been 
cursed by the popular name of ‘‘Tristesse” 

(yuk!) under Eschenbach’s fingers it again 
becomes a thing of beauty. 

The only word of recommendation I can 
make for Rubinstein’s set against 
Eschenbach’s is that if you want to be en¬ 
chanted get the Rubinstein, which still 
wears wonderfully well despite its age. If 
you want to examine the Preludes in 
greater depth, then Eschenbach’s is for you. 

I found his treatment a vast wonderland of 
hitherto unsuspected relationships. I should 
not be surprised if some readers find this 
type of playing a little too reminiscent of 
Schumann but to me this is a matter of no 
importance. By the way, for good measure, 
the Op 45 Prelude in C sharp minor and the 
posthumous Prelude in A Flat major are 
included. The sound is completely faithful. 

¥ ¥ " ¥ 

ANDRE PREVIN CONDUCTS. 
TCHAIKOVSKY — Waltz of the Flowers 
and Pas de Deux from The Nutcracker 
Ballet. 

ENESCO — Roumanian Rhapsody No 1. 
GERSHWIN — An American in Paris (with 
rehearsal sequence). 

PROKOFIEFF — Alexander’s Entry into 
Pskov from Alexander Nevsky. London 
Symphony Orchestra conducted by 
Previn. EMI Stereo SOELP 10034. 

This might be described as a concert of 
Palm Court music, though no Palm Court 
band has ever played as well as this. Previn 
starts with the Waltz of the Flowers from 
Tchaikovsky’s Nutcracker Ballet, notable 


in an all round excellent performance for 
the lilt in the accompanying strings im¬ 
parted by an ever so slightly anticipated 
and extended second beat in the bar. Till 
now I thought only the Viennese could bring 
this off but here is a consistent example of 
complete success by an English orchestra. 
The London Symphony to a man seem to be 
doing it instinctively though it is a trick that 
takes many hours of practice to achieve. In 
the Pas de Deux from the same ballet, with 
its descending minor scale passage as its 
main theme, Previn wins from his band 
embracing warmth ornamented with 
exquisite whispers from the woodwind and 
harp. It is wonderful playing and makes one 
marvel again just what Tchaikovsky could 
do with such simple material. It is no 
exaggeration to describe him as one of the 
world's very greatest melodists. 

In Enesco’s Roumanian Rhapsody 
Previn keeps the rhythms dancing, no 
matter how often the tempos and time 
signatures change. It is an exhibition of 
superb but non-showy virtuosity, in turn 
tender and fiery. Even the most blase of 
listeners might well be thrilled by the sheer 
exuberance of the playing and the exciting 
quality of the recording. If you are looking 
for something to charm you out of a fit of the 
blues, this is it. Everything’s as fresh as a 
smogless Spring morning. 

Then comes an interlude in which you 
hear Previn rehearsing the orchestra in 
Gershwin’s American in Paris. Born in 
Germany despite his French-sounding 
name, Previn uses perfect American- 
accented English. The interlude is not very 
long but it serves to illustrate Previn’s style 
of discipline and instruction. In this piece, 
great orchestra .though it is, the London 
Symphony seems m lack the idiomatic ease 
of a good American group. The players 
seem to me to be trying just a tiny bit too 
hard though you may think that I’m quib¬ 
bling. 

The concluding item is Alexander’s Entry 
into Pskov from Prokofieff’s Alexander 
Nevsky. In this the orchestra is joined by 
the London Symphony Chorus in what is a 
conventional triumph scene with typical 
spiky Prokofieff interjections—at a guess 
included for ballet purposes. The sound 
throughout the whole disc is immensely 
satisfying. 

¥ ¥ ¥ 

GREAT TENORS OF TODAY — Operatic 

excerpts sung by Franco Corelli, 

Luciano Pavarotti, Nicolai Gedda, 

Placido Domingo, Carlo Bergonzi, 

James King, James McCracken and Jon 

Vickers. EMI Stereo OASD7577. 

As might have been expected from the 
title, here they all are with their operatic 
excerpts shared between French and 
Italian composers. There is one exception, 
that fine American Wagnerian tenor, James 
King, who sings Am Stillen Herd, Walter’s 
rhapsodic outburst in Act 1 of The 
Mastersingers. Except for him all have 
their likenesses and differences. 

Are any readers of this column old enough 
to remember the radio show, I think it was 
on 2GB in the 1930s before the days of TV, in 
which listeners were invited to identify 
which tenor had sung an item they had just 
heard. To do so successfully was not as easy 
as one might think. There were, of course, 
tenors with strong personal idiosyncracies 
but these were in a minority. Most of the 
others had tiny mannerisms immediately 
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PABX' — manufactured by Plessey Telecom 
munications. this private automatic branch 
exchange system employs crossbar switching 
and componentry similar to that used by the 
Australian Post Office in the national telephone 
network. 



Plessey Rodan indicator lamps designed for 
compatibility with and to enhance the presentation 
of electronic, electrical and industrial equipment. 
These indicator lamps are just some of the vast 
range available from Plessey Ducon. 



The 'do-it yourself stereo amplifier kit from 
Plessey Ducon. This simple and easy to assemble 
kit will provide truly first class reproduction at a 
cost far below that of equivalent powered units. 



Plessey Rola is Australia's largest manufacturer 
of magnetic materials. Under agreement with 
B.H.P. Plessey have exclusive marketing rights 
for hematite and ferrite powders produced from 
Yampi Sound. 


f7y. 


23157 



THURS 




This direct reading digital clock is one of a wide 
range of models supplied by Plessey Communica¬ 
tion Systems. Extremely accurate the clocks are 
built for indoor use or weatherproofed and 
illuminated for outdoors. 




Designed and produced in Australia by Plessey 
Telecommunications, the •Computermatic' timber 
grader completely eliminates the guesswork from 
visual timber grading. Electronic grading ensures 
that timber is accurately classified by strength and 
stability before use. 


Some of the wide range of multi-circuit connec¬ 
tors marketed by Plessey Ducon. all of which are 
reliability and quality proven. 



commonly used in automatic washing machines 
and electric ranges are supplied by Plessey 
Ducon located at Villawood. NS.W. 



Number of plants: 8 
Factory capacity: 1 million sq. ft. 
Employees: 4.000 
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recognisable by those who owned their discs 
but not strong enough to tip off others. 

You can have similar fun with this well- 
produced record by challenging friends to 
pick just who is singing what. 

You will find some interesting facts in the 
potted biographies of the — I nearly wrote 
competitors — contributors in the sleeve 
notes. Who would have guessed, for in¬ 
stance, that a singer with as Italian- 
sounding a name as Nicolai Gedda was of 
Swedish-Russian parentage? 

Those partaking are mentioned above. 
The items they sing are as follows: Corelli 
— Celeste Aida; Pavarotti — O, Amore 
(L’Amico Fritz); Gedda — Salut, Demeure 
(Gounod’s Faust); Domingo — Donna non 
vidi mai < Manon Lescaut); Bergonzi — Oh, 
tu che in seno agli angeli (Verdi’s force of 
Destiny); Gedda — Flower Song (Car¬ 
men); King (Am Stillen Herd); Corelli — 
Come un beldi di maggio (Giordanos Andre 
Chenier); McCracken — Niun mi tema 
(Verdi’s Otello); Bergonzi and Taddeo 
(bass) — Recondita armonia (Puccini’s 
Tosca); Vickers — Arretez, o mes freres 
(Saint-Saens’ Samson and Dalila). 

As you can see it is not possible to review 
each item in a magazine of this type. 
Besides, your preferences will, of necessity, 
be personal ones unlikely to be affected by 
anything I write. So I shall leave them all 
with the comment that the disc is generally 
speaking excellently performed and 
produced and should have a wide appeal to 
those interested in this sort of thing. 

¥ ¥ ¥ 

SIBELIUS — Symphony No 7. Tapiola. The 
Oceanides. Bournemouth Symphony 
Orchestra conducted by Paavo 
Berglund. EMI Stereo ASD2874. 

That the Bournemouth Symphony Or¬ 
chestra is in fine form is evidenced in the 
very first few bars of the 7th*Symphony. But 
before going on to analysing the per¬ 
formance, readers may be interested in 
some of the facts set out in the sleeve notes. 
These are by the conductor Paavo Berglund 
who “prepared the work for performance.” 
This is another way of saying that he edited 
it and, he claims, that while doing so he 
found “many discrepancies between the 
orchestral parts and the published score.” 
Now I find it surprising that the composer 
himself, who survived the symphony by 
some quarter of a century, didn’t attend to 
the corrections himself. It can be assumed 
that the alterations in the orchestral parts 
were made by Sibelius himself during 
rehearsal, a not uncommon practice of the 
composer. And one might guess with con¬ 
fidence that the corrections were written in 
on the spot by the musicians making the 
necessary changes in their parts. 

Making small alterations in the score of 
their works during rehearsal has been 
common among many recent composers, 
the most inveterate and important to do so 
being Richard Strauss and Vaughan- 
Williams. Strauss is alleged to have pen¬ 
cilled one into the score while conducting 
the first performance of his Woman Without 
a Shadow, shifting his baton from his right 
to his left hand to enable him to do so. 
Berglund goes on to write: “On referring to 
the original I discovered approximately 400 
errors in the printed score and parts ...” 
And he says further that the score is being 
reprinted in accordance with revisions he 
made and which he uses in the performance 
under review. Many of these alterations are 
very minor indeed, comprising for the most 


part changes in the dynamics of different 
passages. 

Now to the performance, Barglund’s 
reading is sternly Sibelian. His orchestra 
scales craggy heights, surveys the majestic 
scene around it — the usual strangely un¬ 
peopled Sibelian landscape — and descends 
to attack the brisk complexities of the 
scherzo with impressive unanimity. An 
unusually reverberate acoustic glosses over 
some of the starkness of the orchestration, 
otherwise the sound is never less than 
grandly spacious. 

In The Oceanides, Berglund takes a 
rather more romantic view of the piece than 
most other conductors who have recorded it. 
Indeed he makes it sound quite juicy in 
parts. Whether you like this treatment will 
be entirely up to you personally. But, 
whatever your preference, you won’t be 
disappointed in the final climax which is 
really shattering. The reverberant acoustic 
mentioned above removes some of the 
“pointilist” effect described by my old 
friend.' the late Cecil Gray, back in the 
middle 1930s. 

But this is not so in the other tone poem on 
the disc, the great Tapiola, which is 
recorded with magnificent clarity. The only 
quibble I have to make is that I would have 
liked a longer interval between the end of 
The Oceanides and the beginning of 
Tapiola, which sounds almost like an ap¬ 
pendage to the first named. Tapiola, that 
miracle of monothematic development, has 
some truly frightening climaxes. If you are 
sufficiently interested, compare what looks 
so simple in the score with the over¬ 
whelming sound produced. On the whole, 
this is a disc that I can heartily recommend 
whether you are a newcomer to Sibelius or 
an old admirer, like myself. It offers a 
splendid cross section of his later work, 
although newcomers to this composer must 
be reminded that during the last 25 years of 
his life Sibelius inexplicably wrote no music 
at all. An 8th symphony, constantly hinted 
at, was never found after his death, nor any 
explanation of his final idleness. 


A mystery — of the very 

MOZART — String Quintet in D Major (K. 
593). String Quintet in E Flat Major 
(K.614). Amadeus Quartet with Cecil 
Aronowitz as second viola. DGG Stereo 
139433. 

This disc has a strange history, or at least 
appears to have one. A recording of these two 
quintets played by the same musicians 
existed as far back at 1957, when it was 
deleted from EMI’s catalogue. At that time 
it was available only in mono form. Some 
time later — in 1958 — it appeared under the 
DGG label, this time in stereo, taken from 
the tapes that had produced HMV’s mono 
version. Then in 1962 the D Major, played 
by the Amadeus, again appeared under the 
DGG label but this time it was coupled with 
the Mozart G Minor (K.516). Whatever the 
history of this disc, no one would ever guess 
its early origin from the sound of the 
present issue. Was it made from the old 
tapes? The sound is so good that this is 
difficult to believe. Yet is must be 
remembered that the sound of chamber 
music was already very good indeed way 
back in the early days of stereo — and even 
mono. 

However the sound is as fresh and true as 


BRITTEN — A ceremony of Carols. Missa 
Brevis. Hymn to St Cecilia. King’s 
College Choir, Cambridge. David 
Willcocks, director, Osian Ellis, harp 
and Ian Hare, organ. EMI Stereo 1285. 


The Ceremony of Carols opens with the 
angelic cooing of the boys of the King’s 
College Choir in the introductory 
Processional. Those who know the choir will 
recognise this sound as characteristic. It is 
charmingly innocent but nonetheless 
precise. And this precision is maintained 
even during sudden changes of key and 
against polytonal passages on the harp. The 
pitch never wavers. The carols are Wolcum 
Yole, There is no Rose, That Yonge Child, 
Balulalow, As Dew in Aprille, In Freezing 
Winter’s Night, the Spring Carol and Deo 
Gracias. The ceremony fades awav most 
effectively as the •choir leaves the chapel. I 
mentioned earlier the characteristic cooing 
of the choir. I must, however, hasten to add 
(hat they can give voice quite exultantly 
when called upon to do so by their fine 
director, David Willcocks. Ossian Ellis’ 
Crystalline harp contributions blend 
exquisitely with the singers. He makes his 
instrument sound just about as expressive 
as possible. 

I think the Ceremony of Carols comes off 
a trifle better than the Missa Brevis though 
here again may be a matter of my personal 
preference. But should this make you 
hesitate in favour of another version I urge 
you to take into consideration the inclusion 
of the beautiful Hymn to St Cecilia for 
mixed choir. In this the tenors and basses 
not only blend beautifully with the boys’ 
voices but also add the extra touch that 
advertises not only the natural singing 
talents of all concerned but also the solid 
musicianship on which everything is 
founded. Unless you positively dislike this 
very English style of choral singing — and it 
must be admitted that to some it is 
anathema — you will find this a bewitching 
disc. 


highest order! 

in the best of modern recordings. My only 
cavil is the intrusion — slight though it may 
be — of the cellist’s fingers occasionally 
striking his instrument’s fingerboard. The 
playing has all the virtues one always ex¬ 
pects from this great ensemble. Its 
unanimity of purpose is such that the 10 
hands employed in its performance might 
have been directed by the one brain. It is 
unnecessary to point out that the Amadeus 
has a faultless sense of Mozartian style. 
Their tone is of continuing beauty. .The 
surface of my pressing is slightly prickly 
but that might just be my bad luck. I have 
received complaints of unsatisfactory 
surfaces from readers and on checking with 
my own pressing have found mine to be 
quite without extraneous noises. 

By the way, I have just learned that, to 
add to the mystery of this issue, the 
Amadeus recorded the G Minor as early as 
1953. And to complicate matters still fur¬ 
ther, the sleeve of the present issue under 
review was copyrighted by Polydor In¬ 
ternational only last year. 

But, as I wrote above, the sound on the 
recent issue is first rate and the playing of 
the very highest order. 
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Sole Australian Distributors & Importers 
JERVIS AUSTRALIA PTY. LTD. 

P.O. Box 6, Brookvale, N.S.W. 2100 
Telephone: 939 2922 


Any one of five Dynakit models is designed to give 
you the finest in Hi-Fi listening. 

Start with the simplest Kit—the QUADAPTOR 
(45 minutes work for the absolute beginner) which 
will give you 4 channel sound from your stereo. 

Four other models—PAT 4 Control Amplifier with 
your choice of 40/40 watts or 60/60 watts of clean, 
sweet High Fidelity sound—or the SCA 80Q 
40 watts per channel 4 dimensional amplifier— 
right through to the STEREO 400/400 watts RMS 
professional stereo powerhouse. 

Dynakits by Dynaco, Philadelphia, U.S.A., are 
acclaimed around the world as best value for money 
in High Fidelity. 

Each Kit is complete. All the difficult work is done 
for you, printed circuit boards are preassembled. 
Results are guaranteed. 

ALL YOU NEED IS SOLDER, A SOLDERING IRON, 
PLIERS AND A SCREWDRIVER—THEN FOLLOW 
THE INSTRUCTIONS STEP BY STEP. 

For information see your local Hi-Fi dealer. 
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Variety Fare 



Reviews of other recordings 


Devotional Records 


PAT BOONE SINGS GOLDEN HYMNS. 
Stereo, Lamb & Lion LL-1001 (from 
Sacred Productions Aust, 181 Clarence 
St, Sydney, and other capitals). 

“Lamb & Lion” is a relatively new 
American label associated with Pat Boone 
Productions, and featuring Pat Boone. 
While the pictures on other jackets in the 
series show Pat Boone in a “with it” hair 
cut in a youth setting, this particular disc 
features traditional hymns, in traditional 
mood, with only minor concessions to the 
modern approach. 

The hvmns: Precious Lord, Take My 
Hand — In The Garden — Will The Circle Be 
Unbroken? — Sweet Hour Of Prayer — Pass 
Me Not — Amazing Grace — What A Friend 
— Nearer My God To Thee — My God Is 
Real — The bid Rugged Cross. 

Much less bland than his early “short 
back and sides” recordings, this release 
retains their excellent diction, and should 
appeal to a somewhat wider audience. The 
quality is excellent. (W.N.W.) 

★ ★ ★ 

THE NEW SONGS OF THE JESUS 
PEOPLE. Pat Boone Sings. Stereo, 
Lamb & Lion LL-1002. (From Sacred 
Productions Aust, 181 Clarence St, 
Sydney and other capitals). 

In ihis album, Pat Boone identifies with 
the “Jesus people.” They were “drop-outs, 
freaks, druggies . . runs the jacket note 
but the “Jesus People” depicted on the front 
look like a typical group of “non-freak” 
young people enjoying a musical rally. For 
the most part, the songs are “new,” but 
surprisingly, the sound ranges only from 
gentle rhythm to very soft rock. 

Here are the titles: One Way — Little 
Country Church — Hallelujah — Children Of 
The Day — Take A Little Time — I Have 
Decided To Follow Jesus — Hymn — 
Walking Hand In Hand — Forgive Me My 
Friend — For Those Tears I Died — Be 
Attitudes — I Wish We’d All Been Ready. 

Diction is good, quality is good and this 
should be a good one for family Gospel 
listening — modern enough to have a youth 
appeal but quite pleasant for mature ears. 
Well worth a hearing. (W.N.W.) 

★ ★ ★ 

SINGING JOYFULLY. The Fuller 
Seminary Student Body Chapel Choir. 
Stereo, Light LS-5616-LP. (From Sacred 
Productions Australia, 181 Clarence St, 
Sydney and other capitals). 

This album will have a special appeal to 
those who like good traditional 4-part 


singing of traditional hymns. It is a mixed 
student group but the male voices dominate 
to the extent that it sounds more like an all¬ 
male choir. With arrangements by Ralph 
Carmichael and conducted by David 
Hubbard, colour comes mainly from the 
piano Accompaniment and nicely executed 
key changes. 

The titles: Praise To The Lord, The 
Almighty — Oh For A Thousand Tongues — 
Jesus Lover Of My Soul — Jesus Shall Reign 
— Pass It On — All Hail, The Power — Our 
God Our Help In Ages Past — When I 
Survey — Amazing Grace — He’s 
Everything to Me. 

The twelve tracks play for just over 24 
minutes but it is 24 minutes of excellent 
traditional sound from young people who 
sing with conviction. The technical quality 
of the imported pressing is excellent. 
(W.N.W.) 

Instrumental, Vocal 
and Humour - 

BIG BAND HITS OF THE 20s, 30s and 40s. 

Enoch Light and the Light Brigade. 

Total Sound L-45341 / 2 Stereo Festival. 

If you’re like me, a softy for the big band 
hits of past years, don’t miss this two-record 
album at the steal price of $7.95. Some of the 
tracks, like “Cherokee,” “Woodchoppers’ 
Ball,” “South Rampart St Parade,” “One 
O’clock Jump,” ‘Let’s Dance” and 
“Tuxedo Junction” are the best sound 
recreation of the era one could wish for, 
with impeccable sound quality and stereo 
spread. 

Some of the other titles are: Marie — 
Somebodv Loves Me — Jersey Bounce — 
Tea for Two —Take the “A” Train — I can’t 
Get Started — If You Knew Susie — Begin 
the Beguine — Flying Home — Sometimes 
I’m Happv. The older titles have the “Woop 
de Doo” sound of the Roaring Twenties. In 
all, an album I thoroughly enjoyed. 
(N.J.M ) 

¥ * * 

FERRANTE & TEICHER Salute the 

Hollywood Musicals. Stereo, United 

Artists, Festival L-35002. 

Duo-pianists Ferrante & Teicher are 
backed here by the Nick Peri to orchestra, 
but I would not have been the least sur¬ 
prised to find the name “101 Strings” on the 
label. It’s that kind of sound and why 
shouldn’t it be, with an array of show tunes 
as here presented: Tonight — Sound Of 
Music — Hello Dolly — Younger Than 


♦MMMIMMHIHIIHIIMIIIHUHHHMIHt'MMIIIIMMMMMIMMMMMHIIMMIMMHIMMHMHIHIHHHHHMHHMIHIIIIMMIMHMIHHMMHMMHIHIMimHIMHHMMIIIIiniHIMMIHIHHMHIHIM 

Reviews in this section are by Neville Williams (W.N.W.), Harry Tyrer (H.A.T.), Leo 
Simpson (L.D.S.), Gil Wahlquist (G.W.), and Norman Marks (N.J.M.). 


Springtime — I Could Have Danced All 
Night — People — Chim Chim Cheree — I 
Wish I Were In Love Again — The More I 
See You — Love Is Here To Stay — You Do 
Something To Me — I’m In The Mood For 
Love — Begin The Beguine — Blue Skies. 

It’s pleasant music — and lots of it — but 
I’d sound a word of caution if you plan to 
play it on a full range system. Here and 
there there’s a vague edge to the sound that 
might prompt you to turn the treble down a 
trifle. Which probably means that it would 
sound quite normal on a medium-fi system. 
(W.N.W.) 

* * * 

MISSISSIPPI BANJO BAND. Paramount 

stereo L25051. 

Now I like banjo bands so I was keen to 
listen to this album. But I found I could not 
listen and enjoy it because the instrumental 
was too complicated. It was like an old New 
Orleans jazz band trying to play three 
different tunes at once. The result is 
irritating chaos. Still, if you’re really keen, 
have a listen. Sound quality is okay. 

Twenty-four tunes are presented 
altogether, some in medley form: River 
Song (theme from “Tom Sawyer”) — A 
Man’s Gotta Be — Free Bootin’ — On The 
Mississippi — Way Down Yonder In New 
Orleans — Down By The Riverside — 
Sentimental Journey — Gratification. 
(L.D.S.) 

¥ ¥ ¥ 

GRYPHON. English Medieval Pop. 

Transatlantic stereo L-34991. 

Gryphon is an English pop group with a 
medieval flavour. They play a batch of 
traditional tunes using instruments such as 
recorders, mandolins, guitars, bassoon and 
crumhorns. It has to be heard to be 
believed. I’m all for them as they are a 
refreshing change from high-powered 
cacophony foistered onto a gullible 
audience by the majority of today’s mer¬ 
cenary rock groups. 

Still, all is not roses. While some of 
Gryphon’s music is delightfully pleasant, 
some of it is idiotic buffoonery. Or is that 
supposed to be part of the medieval touch? 
Have a listen to a few tracks and see for 
yourself. Record quality is very good. 

The tracks line up as follows: Kemps Jig 
— Sir Gavin Grimbold — Touch And Go — 
Three Jolly Butchers — Pastime With Good 
Company — The Unquiet Grave — 
Estampie — Crossing The Stiles — The 
Astrologer — Tea Wrecks — Juniper Suite 
The Devil And The Farmer’s Wife. (L.D.S.) 

¥ * * 

SOME OF MY FAVOURITE THINGS. 

Acker Bilk, his clarinet and strings. 

Astor quad 1022. 

This album from Acker Bilk was a little 
disappointing. The arrangements seem 
iust a little too slow and drawn out. And 
Acker sometimes sings where he should 
stick to his clarinet. At least I think its 
Acker. Quality is good and stereo spread is 
smooth and wide. I did not listen on a four 
channel set-up. 

Fourteen tracks are presented in all: 
Stranger On The Shore — Claire — What 
Are You Doing The Rest Of Your Life — The 
Folks Who Live On The Hills — Makin’ 
Whoopee — Misty — Close To You — The 
Summer Knows — Raindrops Keep Falling 
On Mv Head — This Guy’s In Love With 
You — Sugar — What A Wonderful World — 
A Hundred Years From Today — Going 
Home. (L.D.S.) 


ELECTRONICS Australia, May, 1974 


81 











University MULTIMETERS 

Are your Mulitmeter requirements listed below? 

(1) Heavy duty; high current (100 Amp AC, DC) Refer MET 

(2) High sensitivity; (100,000 ohms per Volt) Refer MVA100 

"" Large easy to read dial (6" x 4 J4") Refer M770 


(4) Small pocket size 

(5) General purpose, low price 


Refer MVA5/73 

Refer CTN-500 MP and MVA-50 


Each mode! marketed by "University" is diode protected, mirror scaled and has the following features. 


M.E.T. (500—/Volt DC) 

A.C. Volts: 10-50-250-1000 

D.C. Volts: 10-50-250-1000 

A.C. Amps: 0.25-1-2.5-10-25-100 

D.C. Amps: 0.25-1-2.5-10-25-100 

Ohms: Rxl-RxIOO (.1 ohm to 50 Kohm) 

Features' Taut band movement, 18 gauge steel 

case, internal Current Transformer and Shunt 

for AC DC current readings. 

Price: $120.00 each plus 15% Sales Tax. 

MVA100 (100K~7 Volt DC) 

A.C. Volts: 2.5-10-50-250-1000 

D.C. Volts: 0.5-2.5-10-50-250-500-1000 

A.C. Amps: 10 

D.C. Amps: 10uA-250uA-2.5mA-25mA- 
250mA-10 Amps 

Ohms: Rxl-RxIO-RxIOO-RxIOK (5 ohms to 200 

megohms) 

db: -20/0/ +62 

Features: 100,000 ohms per Volt, resistance to 
200 megohms, + reversing switch, spring- 
loaded shockproof movement, multicolour scale. 
Price: $35.00 each plus 15% Sales Tax. 


M770 (20 K-—/ Volt DC) 

A.C. Volts: 2.5-10-50-250-5kV 

D.C. Volts: .25-1-2.5-10-50-250-IkV & 5kV 

D.C. Amps: 50uA-1 mA-10mA-100mA-500mA- 

10 Amps 

Ohms: Rxl-RxIOO-RxIOK (.2 ohms to 20 
megohms) 

db: —20 / 0 / +50 (Reference ImW, 600 ohms) 

Features: Very large multicolour open scale, 

4mm sockets. 

Price: $40.00 each plus 15% Sales Tax. 


9 s 
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MVA5/73 (20 K~/Volt DC) 

A.C. Volts: 10-50-100-500-1000 

D.C. Volts: 5-25-50-250-500-2.5K 

D.C. Amps: 50uA-2.5mA-250mA 

Ohms: RxIO-Rxl Kohm (2 ohms to 6 megohms) 

db: -20/0/+22 

Features Small compact pocket size and 
multicolour scale. 

Price: $13.50 each plus 15% Sales Tax 


MVA - 50 (50 K—'/ Volt DC) 

A.C. Volts: 1-5-3-5-10-25-50-125-250-500 
IKV 

D.C. Volts: .25-.5-1.25-2.5-5-10-25-50-125- 
250-500-1KV 

D.C. Amps: 25-50uA-2.5-5-25-50-250- 
500mA -5-10A 

Res: Rxl, RxlO, RxlOO, RxlK (1—to16m—) 
db: —20/0/ +62 (10 ranges) 

Features: 46 ranges, 50Km per volt, 4mm 
sockets, shock resistant case. 

Price: $25.00 ea. plus 15% sales tax. 


CTN500MP (20K~/Volt DC) 

A.C. Volts: 10-50-250-500-1000 

D.C. Volts: 2.5-10-50-250-500-6kV 

D.C. Amps: 50uA-5mA-50mA-500mA 

Ohms: Rxl-RxIO-RxIOO-RxIK (1 ohm to 12 

megohms) 

db: -20/0/ +62 

Features: Robust design, multicolour scale 
Price: $16.00 each plus 15% Sales Tax. 


AHumtsadvertised by UNIVERSITY are backed by a 90 day guarantee period (except M.E.T. which is one year) and we 
er a 2 hours repair service All units available ex stock from our showroom at Riverwood and all leading Wholesalers 

or may be ordered on the enclosed coupon. 

University Graham Instruments Pty. Ltd. 

106 Belmore Road North, RIVERWOOD. 2210. Phone: 53 - 0644 . 


PLEASE SEND TO MR. 
ADDRESS. 


POSTCODE. 


QTY.MODEL. 

I ENCLOSE CHEQUE / MONEY ORDER OR SEND COD 
POST TO ABOVE 

EA5/74 


AGENTS: 

Newcastle: Hunter Engineering 
Wollongong: Hundeil Engineering P/ L 
A.C.T.: ACTIECP/L 
Vic: Victor Norman P / L 
OLD: Gee Er Co. 

S. Aust: Compar Dist. P/ L 
Tas: W. P. Martin P/L 
NZ: V.I.L Sales Ltd 


61.4321 
40278 
97 3579 
42 6162 
36 0344 
516718 
34 2811 
64 759 
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For your quadraphonic collection 


GOLDEN HITS OF THE 60’s. The Brass 
Ring. Probe stereo SPSS 10074. 

The Brass Ring is a really polished band 
with a style akin to a cross between the 
bands of Enoch Light and Percy Faith. Very 
pleasant and easy on the ear. Sound quality 
is very good. Highly recommended at the 
price of $2.99. 

Tracks presented are: The Shadow Of 
Your Smile — Moon River — The Girl From 
Ipanema — Theme from “A Summer 
Place” — I Will Wait For You — A1 Di La — 
A Man And A Woman — Lara’s Theme — 
Do You Know The Way to San Jose — Up, 
Up And Away — The Look Of Love — 
Georgy Girl. (L.D.S.) 

★ ★ ★ 

THE LARRY PAGE ORCHESTRA. 
Harlequin Series L 25032. Stereo, Festi¬ 
val release. 

For a suggested retail price of $3.99, this 
record gives you a high quality per¬ 
formance of a dozen recent hits, with such 
titles as: Wichita Lineman — Light My Fire 

— I Say a Little Prayer — Those Were the 
Days — Scarboro’ Fair — Dream a Little 
Dream of Me — Hey Jude — Little Green 
Apples. 

The only sour note is a trace of distortion 
on the “Hey Jude” track. If the titles ap¬ 
peal, I think you will like the disc. (N.J.M.) 

★ ★ ★ 

BAKER’S DOZEN. Ken Baker at the 
Philicorda Organ. Stereo, Interfusion 
(Festival) L-35005. 

In an era when it is common practice to 
make an electronic organ sound like 
something else, it is almost a novelty to 
hear an instrument voiced and played to 
bare its electronic soul. Not that it sounds 
bland on that account: Ken Ball is far too 
facile at the keyboard to let that happen, 
and he’s backed for good measure by Pete 
Morgan on bass and Chris Karan at the 
drums. 

The treatment and the jacket notes are 
highly tongue-in-cheek but despite all the 
throw-away lines, Ken Baker does explain 
what he’s up to and the registrations which 
he uses throughout each track. And the 
tracks are: 

When I’m over 64 — Bridge Over 
Troubled Water — I’ll Never Fall In Love 
Again — Speak Softly, Love — Philinova — 
Beethoven 5 — Norwegian Wood ~ 
Amazing Grace — Humoresque — Spanish 
Harlem — I’d Like To Teach The World To 
Sing — Guantanamera — Number 13. 

Broadly, it’s like an early model Ham¬ 
mond heavily ‘‘souped up” and, if you like 
that kind of sound, you’ll enjoy having 
bought Kenny Baker’s Dozen. (W.N.W.) 

★ ★ ★ 

THE INCREDIBLE PACO PENA. Stereo, 
Fontana (Phonogram) 6370-508. 

I’ll go along with the description “in¬ 
credible,” not because Paco Pena is unique, 
but because he possesses the kind of dex¬ 
terity which I find incredible in a number of 
leading Flamenco guitarists. 

There are nine generous tracks on the 
album, the names of which may or may not 
mean something to you: Soleares — 
Alegrias — Tarantas — Tientos — Bulerias 

— Cantinas — Granadinas — Fandangos — 
Zapateado. 

While Paco Pena’s technique is all that 
I’ve implied, not everyone wants to listen to 
that much Flamenco at one sitting. But, 
whether you listen to one track or several, 


FUTURE SOUND SHOCK. Enoch Light and 
the Light Brigade. Quadraphonic, 
Project 3 (Festival) PJL-34944Q. 

Not inhibited by fSHse modesty, Enoch 
Light says that his team has “produced 
THE recording of the future, which will 
serve as a leader in the world of recorded 
sound for many years to come.” What’s 
more, having listened to the record, one 
might be inclined to believe those brave 
words. 

The sound is absolutely clean and it really 
exploits the 4-channel medium — this 
without the help of complex logic systems. 
My guess is that it is going to be one of the 
war horses of quadraphonic demonstration 
systems for some time to come. 

The sound is typical Enoch Light 
rhaterial, uninhibited arrangements, plenty 
of percussion and very well executed. The 
tracks: St Thomas! Everybody — Cute — 
Recado Bossa Nova — Caravan — Pick 
Yourself Up — Perdido — Samba de Orfeu 
— Give Joy To The World — One Note 
Samba — Baubles, Bangles and Beads — 
The Girl From Ipanema. 

Perhaps I should add that the sound isn’t 
anything like as way out or as noisy as the 
title might imply and the album is likely to 
be a fine piece of software for your new 


you’ll be impressed by the recording 
quality. The sound is hard and incisive, 
unmarred by any trace of noise or 
distortion. At $2.75 it’s a bargain, if you’re a 
Flamenco fan. (W.N.W.) 

★ ★ ★ 
BOOTS RANDOLPH, SENTIMENTAL 
JOURNEY. Monument Records L34967. 
Stereo. Festival release. 

Big band sound, a good balance between 
solo saxophonist and orchestra and a 
representative selection of evergreen hits of 
the forties, make for very pleasant 
listening. 

Some of the titles are: Marie — Stormy 
Weather — Deep Purple — Sentimental 
Journey — Sweet Georgia Brown — So Rare 
— Lazy River — Star Dust. The sound 
quality is excellent and the almost strict 
tempo would make a good dance record for 
those who still rememger how, before 
dancing became the solo affair it seems to 
be today. (N.J.M.) 

★ ★ ★ 

THE BEST OF THE MILLS BROTHERS. 
Paramount stereo L45371 / 2. 2-record 
set $7.95. 

The Mills Brothers have been renowned 
for almost 50 years for their smooth har¬ 
mony. Most people are under the im¬ 
pression that the Mills Bros they hear today 
are the same as the original group but this is 
not the case — some of the personnel have 
changed. To my ear, their presentation is 
not as smooth and as mellow as it once was. 
To most people however, this is probably a 
quibble and they will enjoy the songs 
presented just the same. 

One of the Mills Brothers’ recent suc¬ 
cesses, “Cab Driver” is featured on the two- 
disc set. Record quality is good and surface 
noise is negligible. 

Some of the other tracks on the set are: 
Yellow Bird — Hey TTiere — Lazy River — 


quadraphonic system; unless, of course, 
you have an aversion to the Light: Enoch 
Light! (W.N.W.) 

★ ★ ★ 

BEIN’ GREEN. Urbie G^een, trombone. 

Quadraphonic, Project 3 (Festival) PJL- 

34812. 

Whereas some albums are notable for 
their exploitation of the 4-channel facility, 
this one will be remembered mainly for the 
outstanding talent of American trombonist 
Urbie Green. Not that there is anything 
wrong with the quadraphonic sound — it’s 
clean and well dispersed. It’s just that you’ll 
find yourself listening to the artist and the 
program rather than the medium. 

Using over-recording to play as many as 
four parts, Urbie Green heads up a modest 
combo to present a variety of mainly up¬ 
tempo numbers which both display and 
challenge his versatility: I Got Love — 
Bess, You Is My Woman — Uncle Albert/ 
Admiral Halsey — Pathetique Sonata — 
Bein’ Green — Brand New Key — Nobody’s 
Fool — Quadrabones — The Weenies — Ave 
Maria. 

Ave Maria? It’s played straight, with 
harpsichord-like accompaniment and a 
touch of organ, just to show that he can do 
that, too. An unusual album and worth a 
hearing. (W.N.W.) 


I’ll Be Around — Standing On The Corner — 
Paper Doll — Moon River — Till Then — My 
Shy violet. (L.D.S.) 

★ ★ ★ 

THE GUITAR SOUNDS OF BUDDY 
MERRILL. Calendar stereo L 15261. 
Festival release. 

Although the sound tends to be two 
channel instead of stereo, the overall 
quality and effect of this record is very 
pleasing. At the budget price of $2.59, you 
get a fourteen title selection of old and new 
hits, including: Hava Nagila — Fascinating 
Rhythm — Love Makes the World Go Round 

— Caravan — Poinciana — Busy Bee — 
Malaguena — La Paloma. A good record for 
a quiet evening’s relaxing after a hard day 
in the salt mine! (N.J.M.) 

* ★ ★ 

THE NEW GOLDEN HITS OF THE 
PLATTERS. Interfusion Stereo SITFL 
934580 Festival Release. 

The Platters are a well disciplined vocal 
group that have been around for some time 
and this release of old and new hits 
demonstrates their skill with a lyric. The 
titles are: I Love You a Thousand Times — 
With This Ring — Washed Ashore — The 
Great Pretender — My Prayer — Only You 

— The Magic Touch — Harbour Lights — 
Smoke Gets In Your Eyes — I’m Sorry — 
Twilight Time — Heaven on Earth. 

The treatment is swinging rather than 
rocking and quality is good. (N.J.M.) 

★ ★ ★ 

THE ANDREWS SISTERS. Paramount 
Harlequin series L-25082 Festival 
release. 

a My age is showing: I can remember the 
first names of the Andrews Sisters. Perhaps 
its no wonder because, in their heyday, you 
could find their latest hit playing 
somewhere on the radio dial almost any 
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NEW ALL-TRANSISTOR STEREO AMPLIFIERS WITH 
IN BUILT AM. TUNER ULTIMATE IN DESIGN- 

LONG DEPENDABILITY using all silicon transistors 50 WATTS - RMS 


SPECIFICATIONS 
POWER OUTPUT: 

25 watts per channel RMS Total output 
50 watts RMS 8 Ohms 
FREQUENCY RESPONSE: 

20 cycles to 40,000 * ldb 
HUM & NOISE: “ 

Aux 70db Mag 60db 
INPUT SENSITIVITY: 

Mag 2mv. Aux 250mv 
EQUALISED: 

Mag RIAA 
TONE CONTROLS: 

Bass 50 c s + 13db. Treble lOkc s 
15db. 

HARMONIC DISTORTION 

Less than 0.5 per cent. 

LOUDNESS CONTROL: 

50 c.s lOdb. 

SCRATCH FILTER: 

(high filter) at lOkc s 5db 
RUMBLE FILTER: 

(low filter) at 50 c s 5db. 

PROVISION FOR TAPE RECORDER. 
Record or play back with din plug 
connector. 

SPEAKER SWITCHING: 

Two sets of speakers can be connected 
and selected by switch on front panel 
they can also be driven together. 

HEADPHONES: 

Headphone jack is situated on front 
panel. 

DIMENSIONS: 

16V ? in X 11 in deep X 5” high Weight 
16lbs 

TUNER: 

This unit incorporates a transistor 
tuner with a coverage of 530 to 1,600 K C 
Calibrated dial available for all states 

POWER SUPPLY. 

Regulated power supply with switching 
protection for output transistors' 
SEMICONDUCTORS. 

30 silicon transistors plus 7 diodes. 



$169.00 Plus Freight 

(cabinet extra) 

Model C700-T (with Tuner) 


Amplifier Only 
Model C.700 
$139.00 Plus Freight 
Cabinet Extra 

Provision For 4 
Channel 

All units wired with sockets & control for simulated 4 channel only requires the addition • 
of two extra speakers, also output socket for decoder. _ 

Cabinets for above amplifiers in Teak or Walnut Oiled Finish with matching metal trim 

$10.00 extra 



20 WATT STEREO SYSTEM FOR $199.00 

MONARCH 20 WATT STEREO AMP WITH SEPARATE BASS & TREBLE CONTROLS, LOUDNESS 
CONTROL & HIGH FILTER._ 

THE NEW GARRARD 3-600 CHANGER WITH SHURE M75-6 MAGNETIC CARTRIDGE FITTED 
WITH CUEING CONTROL & ANTI - SKATE, FITTED IN BASE WITH PERSPEX COVER. _ 

IMPORTED TWO WAY BOOK SHELF SPEAKERS. (regret no mail orders.) 


- NEW MAGNAVOX-PHILIPS 3 WAY SPEAKER SYSTEM - 


DRIVE UNITS. 

Magnavox 8-30 High Performance 8in Bass Unit • 
Magnavox 6.J — 6in Mid Range Speaker • Philips 
High Fidelity Dome Tweeter 

COMPLETE SYSTEM in 1.6 cubic ft cabinet. In 
Walnut orTeak Veneer (Size 24" x 15 Vi" x 11 

$72.00 ea 


FREQUENCY RESPONSE 35Hz to 25KHz 
POWER HANDLING CAPACITY 30 Watts R.M.S. 

SPEAKER KIT: (less cabinet) comprising 1 8-30 speaker, 
1 6J speaker, 1 Philips dome tweeter, 1 Imh. in¬ 
ductance, 1 8 mfd. & 1 4mfd. polyester condenser, 1 3" & 
1 6" tube, innabond & speaker silk, plans for cabinet. 


Regret no Mail Orders for Complete System. $40.00 Reg. Post & Packing $3 Extra. 


PLAYMASTER 138 STEREO AMPLIFIER 


As featured in 
Dec 72 issue 
of Electronics 
Australia 

High fidelity amplifier with an 
output of 13 watts R.M.S. per 
channel, frequency response 
20Hz to 120kHz, distortion 
0.2% mag. input equalised to 
RIAA, bass & treble controls, 
provision for simulated 4 
channel. 

Complete kit of parts including 
All Transistors. $65.00 as 
above but less Fairchild special 
transistor offer $58.00. Reg 
postage $2.00 extra. 


-•—— 


As an added feature to the 136 
amp we have added provision 
for headphones with phone jack 
& switch mounted on front 
panel which is silver anodised 
with black lettering & matching 
knobs. We have also had a 
special transformer wound for 
this unit with separate 6v 
winding for indicator bezel & 
with electrostatic shield. 


CLASSIC RADIO 


NEW N.C. 310 DELUXE 
TRANSCEIVER 

For27240 or 27880 Khz operation (state which 
required) with switch position for additional 
two-channels tone call signal, noise squelch 
control, circuit contains 13 transistors, diode 
and thermistor. Transmitter stability 
crystal controlled .005 Ceramic filter. Aerial 
9 section telescopic powerexfby 8 1.5v UM3 
batteries. Range up to 10 miles depending on 
conditions. Battery check meter. Attractive 
and durable die cast case with provision for 
external speaker, aerial and power supply. 
$49.50 

Post $1.00 extra. 

At last a breakthrough in the cost for high 
quality portable radio transceivers of the 
walkie-talkie hand-held type. We are in¬ 
troducing and offering for sale a fully PMG 
approved transceiver. 


245 PARRAMATTA R0, HABERFIELD 2045 
PHONES 798 7145, 798 6507 
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VARIETY FARE 


Historical album from HMV 


time of the day. They had a mixture of 
Boogie and Latin rhythms that was all their 
own and this record would be most typical 
of their style with fifteen titles including: 
Boogie Woogie Bugle Boy — Rum and Coca 
Cola — Beat Me Daddy, Eight to the Bar — 
In the Mood — Rhumboogie — Don’t Sit 
Under the Apple Tree — Pennsylvania 
Polka — Bei Mir Bist Du Schon. 

The quality is quite good; buy it and show 
your teenagers what turned you on in the 
good old days! (N.J.M.) 

¥ ¥ ¥ 

REMEMBER SHIRLEY. 201h Century 
Records L-45311 /2 Festival. 

I should have known better when the 
Editor-in-Chief rang and said “you’re in¬ 
terested in this nostalgia record boom that’s 
on at the moment, aren’t you?” Innocently I 
replied “yes” and what do I find amongst 
the records? A two-record album of sound 
tracks from Shirley Temple movies from 
1934 to 1940 — twenty-seven songs, all in 
pseudo-stereo. If you can remember back 
that far, they might revive a few memories 
of an age of relative innocence in movie 
entertainment. The quality betrays the age 
of the originals. # 

Incidentally, I hope you’re not as out of 
touch as one relatively young acquaintance 
whose remark was “Shirlev Who?” 

(N.J.M.) 

¥ ¥ ¥ 

DON LANE. With Orchestra and Chorus 
Stereo, Festival L-34989. 

If you like listening to Don Lane on TV 
variety shows, you’ll probably like this 
album well enough; it’s average Don Lane 
sound. On the other hand, I doubt that it will 
win him new followers. He doesn’t sound all 
that interested and the effect is heightened 
by a recording that itself is lacking in 
reverberation; a clean sound but very 
“dry.” 

The titles: Sing — And I Love You So — 
Good Time Charley’s Got The Blues — Tie A 
Yellow Ribbon — Ain’t No Sunshine — Clair 
— Keep On Singing — Flim Flam Man — 
Song Sung Blue — Daisy A Day — Help Me 
Make It Through The Night — ASong For 
You. 

Routine, but okay if you like the artist and 
the songs. (W.N.W.) 

¥ ¥ ¥ 

SEPTEMBER SONG AND OTHER 
FAVOURITES. Artie Shaw and his 
orchestra. RCA Camden stereo CAS 908. 

The tracks on this album have been re¬ 
mastered (electronically enhanced) in 
stereo from 78 rpm masters to give quite a 
passable sound. Tunes recorded by Artie 
Shaw’s three bands are featured. Sound 
quality is good for the era. And it makes 
pleasant listening. 

Ten tracks are featured. The year they 
were originally recorded is bracketed: 
September Song (1945) — My Blue Heaven 
(1940) — Snug As A Bug In A Rug (1939) — 
Georgia On My Mind (1941) — Easy To Love 
(1945) — Rose Room (1939) — You’re A 
Sweet Little Headache (1938) — They Can’t 
Take That Away From Me (1945) — When 
Winter Comes (1939) — Shadows (1939). 
(L.D.S.) 


GREAT BRITISH SOPRANOS. The HMV 
Treasury. HMV mono HLM 7033. 

Of great historical interest this album, 
with some tracks recorded as far back as 
1904. And it shows well the style and skill of 
sopranos that would otherwise be forgotten. 
I obtained a lot of pleasure listening to it. All 
the material comes from 78 rmp disc 
masters but the quality on some tracks is 
surprisingly good. I suppose I should no 
longer be surprised, in fact, because the 
signal put on to some of these old discs was 
verv good — nobodv ever heard it, that’s 
all! 

But somebody must have slipped up when 
they produced the sleeve, because they 
refer to the ten photographs of the sopranos 
on the front but all it depicts is a rural 
landscape at dusk. 

The list of sopranos and the songs they 
sing is as follows: Agnes Nicholls, “Ocean, 


ESPANA ELECTRODINAMIC. Waldo de 
los Rios and his orchestra. Hispavox 
stereo L 34979. Manufactured and 
distributed by Festival Records Pty Ltd. 

“Magic sounds” these may be but it was 
all lost on me. The arrangements are 
certainly lively but they lack lustre. Sound 
quality is also not as clean as it could be. So 
if you want to buy it, have a listen first. 

Twelve tracks are featured: Islas 
Canarias — Adios Granada — Flamenco — 
Ojos Verdes — El Porompompero — Maria 
Dolores — Los Cuatro Muleros — El 
Relicario Coplas Del Luis Candelas — La 
Luna Y El Toro — Doce Cascabeles — La 
Virgen De La Macarena. (L.D.S.) 

¥ ¥ ¥ 

THE BEST OF LITTLE RICHARD, Scepter 
Citation CTN-18020. Astor Release. 

I’m sorry, but early Rock and Roll 
material like this was never my cup of tea, 
so I can only report on the contents and the 


thou mighty monster” from Weber’s 
“Oberon” (1911); Miriam Licette, “Misera 
Elvira . . .” from Mozart’s “Don 
Giovanni” (1929); Joan Cross, “Willow 
Song” and “Ave Maria” from Verdi’s 
“Otello” (1937); Eva Turner, “One fine 
day” from Puccini’s “Madame Butterfly” 
(1933); Mary Garden, “Mes Longs 
cheveux” from Debussy’s “Pelleas et 
Melisande” with Piano Accompaniment by 
Claude Debussy (before 1904); Maggie 
Teyte, “Psyche” by Paladilhe (1941) and 
“Ce n’etait pas la meme chose” by Hahn 
(1946): Isobel Baillie, “Ne’ trionfa 
Allessandro” from Handel’s “Allessandro” 
(1949); Elsie Suddaby, “O sleep! Why dost 
thou leave me?” from Handel’s “Semelle” 
(1924) and “Hark! The echoing air” from 
Purcell’s “The Fairy Queen” (1924) ; Doris 
Labbette, 3 songs by Delius (1929); Gwen 
Catlev, Variations on a nursery theme by 
Adam (1949). (L.D.S.) 


quality, which is only fair. 

The titles: Good Golly Miss Molly — The 
Girl Can’t Help It — Keep a Knocking — 
Lucille — Long Tall Sally — Baby Face — 
Rip It Up — Tutti Frutti — She’s Got It — 
Slippin’ and Slidin’. If you like the titles, 
best of luck. The total playing time is only 
23> 2 minutes so, when you compare it with 
the Golden Hour series from the same 
company, it does not present very good 
value. (N.J.M.) 

¥ ¥ ¥ 

CHARLIE RICH. LONELY WEEKENDS. 

SUN Record L 3459 Festival Release. 

If you like your songs a bit on the sad side, 
this record could be your dish. With a skilled 
backing group and wordless chorus Charlie 
Rich sings his way through eleven titles, 
including: Lonelv Weekends — Unchained 
Melody — C.C. Rider - That’s How Much I 
Love You —- Big Man — Break-up — Sittin’ 
and Thinkin’. The quality leaves no room 
for complaint. (N.J.M.) 


WFM APOLLO HI FI CENTRE 

283 Victoria Road, Marrickville 
Phone 560 9019. 

2 ,BSBa (open every Thursday till 9 p.m. and all day 
Saturday for technical advice) 

We can offer you the best price 
onAKAI — Kenwood — J.V.C. — 

Harmon Kardon — A-R — Pioneer 
— Sansui — Sony — Monarch 
linear sound — Ultra linear 8- all of 
the best makes. 

Come and see us with your best 
quote — we will better it. 

CASH, TERMS OR LAY-BY 
ARRANGED 
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ELECTRET CONDENSOR 
MICROPHONE 




• UNI DIRECTIONAL S550 

• DUAL IMPEDANCE HZ:LZ 

• SWITCH ON-OFF 

• BATTERY 1.5 VOLT 

• ANTI PUFF GUARD 

• LIGHT WEIGHT ' 




ENQUIRIES 

QUEENSLAND:!. H. MARTIN PTY. LTD.,TELEPHONE BRISBANE . . .215644. 

WESTERN AUSTRALIA: SEECOM ELECTRONIC COMPONENTS, TELEPHONE . . .718766 
SOUTH AUSTRALIA: NEIL MULLER PTY. LTD., TELEPHONE ADELAIDE . 741162 

NEW SOUTH WALES: W.J. FITZPATRICK, TELEPHONE SYDNEY. . .5991661. 

Disfribufed by ZEPHYR PRODUCTS 

70 Batesford Road, Chadstone, Victoria. Phone: 56 7231 



New All Silicon 

30/60W PA 
PORTABLE 
AMPLIFIER 


12-16V, two inputs, 5mV and lOOmV. 
pimensions 6 >/ 2 in W x 3V 4 in H x 8 V 2 in D. 15- 
ohm output. No 763D, $65. For 125, 250, 500 
ohm output. No 763A, $67. For 240V 
operation $33 extra. 

10W PA amplifier similar to above, 4 ohm 
output, 240V operation, No 729D, $ 47 . 
Freight extra. 


CD IGNITION COIL 

For EA (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded for 
all other components. Polyester film layer 
insulation. Connected and tested. For* 
standard distributor. No 787; for photo cell 
distributor, No 786. $8 each. Postage 20c. 



R.C.S. COMPLETE DO- 
IT-YOURSELF KITS 


Kit NO. 640 $43.50. 


Peak reception. 
Low price. No ex¬ 
pensive test equip¬ 
ment. Everything 
fits . 1964 RF Trans 
porta 7. Complete. 


Portable car radio. Identical to 640 plus, 
extra syvitch and car coil, etc. No 642 $46.00 
Post si. (write for booklet on 640 and 642.) 


New Transistor Preamp Kit 


SIZE 3x 2x lin, 2req. for stereo. 

LOW IMP input, 2 trans, 672C $ 7.00 

Wired ready for use, 672D $8.50 

HIGH IMP, 2 trans, 680C $7.00 

Wired ready for use, 680D $8.50 

HIGH IMP silicon, 3 trans, 682C $8.50 

Wired ready for use, 682D $10.00 

Postage 10c each. Write for data. _ 

COILS and IFs 455KHz 

Aerial, RF, Osc and IFs $2.20 

Ferrite aerial $2.50 

No 265 Universal tape Osc coil $6.50 


Postage 10c. Write for details and price. 

DIAL KIT 

Paymaster 138 $4,50. Post 20c. 


ALL PRINTED CIRCUITS 
SINCE 1960 now available 


NEW STEREO MAGNETIC P^E-AMP 

Hum free, 5mV input, 250mV out. Size 3in x 
2in x lin. Wired ready for use. No 762D 
$12.00. Post 10c. 


Clearly coded for easy assembly. Accurate to size. With parts 
list. Immediate despatch. 

• Accurately machine printed and etched. 

• Specials to your drawing. 

• Phenolic or fibreglass — gold or tin plated. 

• Special manufacturers packs of 10. 

• Order direct or write for blueprints list. 

• All printed circuits 1970 and before now $4 except those listed below. 

• Add 20c postage. 

• All printed circuits for EA, R & H, ET, Philips Mullard projects. 

• See latest price list. 


69P9 

69CI0 

69P5 

70A1 

70R1 

70P1 

70G7 


795 ET 025 
830 72/R2 
832 71A8 

834 ET 026 

835 72/T3 


836 72/MX6 
843 72/EA SA10 
847 72/GC 
850 ET 034A 

852 72/EA SA9 

853 72/ EA M12 

858 EA 73/3c 

859 ET 518 

860 EA 73/01 

861 ET 416 

863 ET 521 

864 73/S6 

865 73/ TU7 

866 ET 4140 


867 ET 309 

868 ET 417 

871 ET 113 

872 73/BA9 

873 73/C12 

874 ET 520 

875 73/PI 1 

876 73/TUI 1 

877 ET 1801a 

878 ET 160e 

879 ET 6011 

880 ET 60In 

881 ET 6>lb 

882 ET 524 


6 


NOISE FILTER 
FOR RADIO AND TV 


No 27 line filter, 2A $9.00 
No 29, 10A. No 29B, 20A line 
filter $37.00 

No 30 pulse filter, 2A $12 
No 11 aerial filter $14 

Pack and post $1. 


CRYSTAL.CERAMIC STEREO 
PRE-AMP 

In 80mV, out 250mV. Bass and treble 20db. 
Part No 722C — $26. 

Part No 722D — $28. Wired ready for use. 
Plus Post 80c. 


NEW BASS BOOST 

4-TRANSISTOR STEREO AMP 
Unity Gain: 

400Hz, OdB Connect between your 

100Hz, fdB preamp and main amp 

50Hz, 9dB tfo. 791D, $11.00. 

30Hz, I4d B Postage 20c. 



10W STEREO 

MULLARD 
10 + 10W RMS 


WHISTLE FILTERS 

Part No 12$, 8/ 10KC, Top Cut, $4. 

Part No 129, 10KC, Notch, $5. 

Part No 130, Converter transformer, $3.50. 
Plus Post 20c. 


With output transistor PROTECTION. Frequency 
response 40Hz to 30kHz. Disrornon 0.5 per cent Treble 
bass boost, 20dB. 

Complete kit of parts, No 480C $74.00 

Wired and tested. No 480D $79.00 

Cabinet as illustrated extra $10.00 

Magnetic pickup preamp, No 762D extra $11.50 

Inbuilt BC tuner with W filter extra $35.00 

Plus freight. Write for brochure. For special Saturday 
demonstration, ring 59 6550. 


HI-FI BROADCAST TUNER UNIT 

4 TRANSISTORS 



if -HIGH 

SENSITIVITY 


RF, mixer, IF power detector. Adjustable 
aerial coupling with 461 Dial, knobs, 
switch pot and whistle filter. Can be 
altered to 8, 9, 10 or 11kHz. Complete as 
illustrated No 474D, $37 + Freight $ 1.50 


d r c Order by mail. Cheque or Money Order (add postage) direct to:— 
K.V..O. radio pry. LTD., 651 FOREST ROAD, BEXLEY, N.S.W. 2207. 587 3491 
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VARIETY FARE 


Remember Glenn Miller? 



GLENN 

Mims 


| GLENN 
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■ gun* 1 
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Glenn Miller (far left) 
disappeared while on 
a flight over the 
English Channel in 
late 1944. His band 
was one of the most 
popular of the day, 
and during the war 
entertained troops in 
all areas. 


REMEMBER GLENN. Glenn Miller and 
his orchestra. 20th Century stereo L 
45315/ 6. 2-record set $7.05. 

These renditions by Glenn Miller’s band of 
many well-known tunes are not the versions 
that many people will be familiar yvith — 
they are versions culled from soundtracks 
of films in which the Milter orchestra 
performed. So it’s Miller music with a 
difference. But whether you’ll like the 
difference is not guaranteed. Some tracks 
have the typical mixed chorus, so popular in 
those days, but which turns me right off. So 


have a listen before you buy. Quality of the 
recording is passable, considering the 
source of the material. 

In all, there are eighteen tracks: In The 
Mood — Boom Shot — Serenade In Blue — 
Bugle Call Rag — Chattanooga Choo Choo 
— You Say The Sweetest Things Baby — It 
Happened In Sun Valley — Measure For 
Measure — Moonlight Sonata — I’ve Got A 
Gal In Kalamazoo — At Last — Sun Valley 
Jump — That’s Sabotage — American 
Patrol — The Spirit Is Willing — People 
Like You And Me — I Know Why And So Do 
You — Moonlight Serenade. (L.D.S.) 


M\ SECOND ALBUM. Donna Fargo. 

Stereo, Dot (Festival) ZL-34847. 

Ranging from gentle rhythm to soft rock, 
this handsome double fold album has the 
sound of Nashville from the opening bars. 
And. sure enough, the jacket notes say: 
“Recorded at Jack Clement Studios, Nash¬ 
ville, Tennesse. 

Easy on the eye .and easy on the ear, 
Donna Fargo is backed mainly by guitars 
and organ to sing: A Song I Can Sing — You 
Don’t Mess Around With Jim — Don’t Be 
Angry — Have Yourself A Time — You 
Were Always There — Superman — How 
Would I? — I’d Love You To Want Me — He 
Can Have All He Wants — Forever Is As 
Far As I Could Go — Hot Diggity Dig. 

The recording quality is excellent and if 
you are in any way partial to Donna and her 
songs, you’ll enjoy listening to her “Second 
Album”. (W.N.W.) 

* ¥ * 

HALF BREED. Cher Bono. MCA stereo 

MAPS 7068. 

Cher Bono belts out the good stuff here 
and her recent hit “Half Breed” is the 
feature track of the album. Sound quality is 
good and Cher fans will be breaking their 
necks to get what is probably one of her best 
albums to date. 

Track titles are: My Love — Two People 
Clinging To A Thread — Half Breed — The 
Greatest Song I Ever Heard — How Can 
You Mend A Broken Heart — Carousel Man 
— David’s Song — Melody — The Long And 
Winding Road — This God-Forsaken Day — 
Chastity Sun. (L.D.S.) 


* * * 

PRESENTING NANA MOUSKOURI . . . 
Songs From Her TV Series. Stereo, 
Phonogram 6312-036. 

In a gentle, intimate style, Nana 
Mouskouri sings again some of the songs 


from her TV series. Recorded in the 
Chappell Studios, London, she is variously 
backed by the Athenians, the Peter Knight 
Orchestra, The Alain Goraguer Orchestra 
and the Mike Sammes Singers. 

The titles: I Have A Dream — Blow The 
Wind Southerly — Open The Door — Morn¬ 
ing Has Broken — Imagine — My 
Colouring Book — And I Love You So — Let 
It Be — The Bonnie Banks Of Loch Lomond 
— Children Of The Stars — If You Love Me. 

The recording quality is good and this 
must rate as a thoroughly pleasant album. 
(W.N.W.) 

* * * 

JOHNNY YOUNG, JAMIE REDFERN 

The Young Talent Team Sing The Hits. 

Stereo, L&Y Harlequin series (Festival) 

YTT-1056. 

We passed this one over earlier but 
Festival release sheets indicate that it is 
still prominent among the successful 
Harlequin series titles. Undoubtedly, its 
appeal is in the youth and freshness of the 
performers — ten young people whose very 
pleasant pictures are featured on the 
jacket. 

And the titles are popular, too: Sing — 
Long Haired Lover — Close To You — 
Waltzing Matilda — Just Another Rock And 
Roller — I’ll Never Find Another You — Tie 
A Yellow Ribbon — I Am A Woman — Puff 
The Magic Dragon — Puppy Love — Young 
Girl — Funny Face. 

The quality is good and, in its own way, it 
is quite an appealing album. (W.N.W.) 


Have you got your copy of the 1974 

Hl-H STEREO ANNUAL? 

Available from EA, Box 163, 
BEACONSFIELD NSW 2014. 

Price: $1.90 Posted. 



O kikusui 


536A 

3", 1.5MHz 
OSCILLOSCOPE 



The 536A is a small, reliable 
precision instrument and is 
fully backed by the name 
Jacoby, Mitchell. 

VERTICAL AXIS 

Deflection Sensitivity: 20mV/cm 
Frequency Response: DC 1.5MHz, 

± 3dB. AC 2Hz - 1.5MHz, ± 3dB 
Input Impedance: 1M 12 shunted by 
22pF 

HORIZONTAL AXIS 

Deflection Sensitivity: 300mV/cm at 
IKHz. Frequency Response: 

2Hz — 500KHz, within -3dB 
Input Impedance: 

Approx. 200K 12 shunted by 20pF 

TIME BASE 

Sweep Frequency: lOHz-IOOKHz 
and TV, H(15.75KHz/2) 

Synchronization: Internal (4- & —), 

Line & .External. CRT: 3KP1F 

Dimensions: 140 mm x 215 mm x 
358 mm. Net Weight: 6 kg approx. 

For the full details and a demonstration 
contact: 

JACOBY# 

MiTCHELL 

215 North Rocks Rd. f North Rocks, N.S.W. 

2151. Phone: 630 7400 
OFFICES: Melbourne 41 7551 • Adelaide 
93 6117 • Brisbane 52 8266 • Perth 81 4144 
AGENTS: Canberra 95 9138 • Wollongong 
28 6287 • Newcastle 61 5573 • Hobart 34 2666 

JM /157-74 
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from WARBURTON FRANKI 


■ Australian made to precision engineering 
tolerances. 

■ Modular Construction — you design the 
configuration around' a wide range of 
compatible modules. 

■ A Multitude of Accessories — including 
panels, panel chassis, chassis slides, 
blower cooling unit, castors, handles, 
locking doors, desk unit and equipment 
mounting brackets. 

■ Your wide choice of professional paint 
finishes — tones with any decor. 

■ Off - the - shelf delivery of standard 
modules. 

■ Custom modifications are available. 

Ask for a quotation: 


l • BRISBANE 52 7255 • HOBART 23-1841 • LAUNCESTON 31-3300 

• MELBOURNE 69-0151 • NEWCASTLE 61-4077 • SYDNEY 648-1711 

• WOLLONGONG 29 4137 


WF 1373 


WARBURTON FRANKI 


ELECTRO - RAK 


2000 


EQUI PM ENT 
RACKS 
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Product reviews 
& releases 


Sony TC-146A portable cassette deck 

Many hifi enthusiasts would like to own a high quality stereo cassette deck but 
at the same time they would like a portable cassette player so they can listen to 
Bach on the beach, in the car or on a camping trip. If you are in this position, 
the Sony TC-146A is well worth considering. 


With good quality low-noise tape, 
frequency response is quoted at 40Hz to 
10kHz, with no tolerance limits. We used a 
Sony low-noise cassette to perform the 
tests. Following our usual practice, 
frequency response was taken at minus 
20dB below reference level. And we did in 
fact obtain a response within plus or minus 
3dB from 40Hz to 10kHz — which is ex¬ 
ceptional, for two reasons. 

Firstly, very few tape machines actually 
meet their frequency response 
specification, which is often so vague that it 
is meaningless. Sepondly, many machines 
costing much more than the Sony TC-146A 
do very little better in their frequency 
response, even when using chromium 
dioxide tapes. 

Signal-to-noise ratio was quoted as 45dB; 
we measured noise as minus 42dB with 
respect to OdB reference level. Harmonic 
distortion was quoted as 2.5 pc. We 



The Sony TC-146A has features which will 
appeal to many cassette recorder users. It 
can record stereo cassettes and play them 
back in the home via a stereo amplifier. 
Away from the home, it can play back 
cassettes in mono via its internal loud¬ 
speaker, or in stereo via the headphone 
socket. At the same time, it can record 
either in mono via its internal “electret” 
microphone or in stereo with two external 
microphones. 

Powering arrangements can be equally 
flexible. First, the TC-146A runs from its 
internal batteries or an optional 
rechargeable battery pack. Alternatively, 
you can run it from a 6V adaptor in a car or 
boat. And it also runs directly from the 240V 
AC mains supply. All this in a compact 
package measuring 284 x 66 x 217mm (W x 
H x D) and weighing 2.8kg including bat¬ 
teries. 

On the left side panel of the machine is a 
grouping of input and output sockets. Line 
input and outputs are provided both in RCA 
phono sockets and a five-pin DIN socket. In 
addition, there are two microphone sockets 
with a parallel socket for remote start and 
stop plus a socket for an eight-ohm ear¬ 
piece. 

The transport mechanism is straight¬ 
forward to use and requires little comment 
apart from stating that it has good positive 
feel about the controls. While the tape is 
running, it is not possible to accidentally 
eject the cassette but you can use the eject 
lever to flip open the cassette cover to ob¬ 
serve the progress of the tape. 

The electret microphone is one of the 
neater features of the TC-146A. When not in 
use, it is covered by a shutter which also 
operates the switch to take it out of circuit. 
When recording with the inbuilt 
microphone, all other input sources are 
disconnected. In view of this, it was a little 
surprising that the internal microphone is 
recorded on one track only, instead of 
taking advantage of the improved signal to 
noise ratio if two tracks were used for the 
mono recording. Possibly the extra com¬ 
plication in signal switching was not con¬ 
sidered worthwhile. 

At any rate, we found the signal-to-noise 
ratio and overall recording quality from the 
internal microphone quite good, con¬ 
sidering the likely uses such as lectures, 
conferences, tape correspondence and 
dictation. We had suspected that the 
microphone would pick up motor noises 
from within the unit but we could hear 
absolutely no motor noises at all. 


A small meter is provided to give an in¬ 
dication of recording levels and the state of 
the battery during playback. As a recording 
meter it is almost useless, however, due to 
the perfunctory calibrations. Presumably 
Sony have made the assumption that signal 
monitoring is really unnecessary, as 
recording overload is avoided by the inbuilt 
limiter circuitry. 

In practice, no signal limiting takes place 
below OdB reference level which is 
produced by an input signal of 60mV RMS 
to the Line sockets. Above this the limiter 
acts very sharply with an attack time of 
about 1 second and a release time of 30 
seconds or so. We were able to verify that 
the limiter has a range of at least 40dB, over 
which it keeps the recording level to within 
plus 3dB of OdB reference level and 
distortion to a few per cent. 

This means that one can shout into the 
microphone without overloading the cir¬ 
cuitry. For best results on recording music 
via the line sockets, the average signal level 
should be kept below 60mV RMS, say 
around 10 to 15mV or so, to obtain a good 
dynamic range. 


measured total harmonic distortion at OdB 
at 1kHz at less than 3 pc which is reasonable 
considering that any wow and flutter tends 
to make the measurement difficult. As an 
indication of the limiter performance, we 
also measured THD at plus 20dB which 
gave a result of less than 5 pc. 

Wow and flutter was quoted at 0.22 pc and 
while we did not have the facilities for 
measurement we did verify that it was low 
enough to be unobtrusive. 

Music reproduction via the internal 
amplifier and loudspeaker was of portable 
radio quality only, but via a pair of stereo 
headphones or an external stereo amplifier 
and loudspeakers it was very pleasant in¬ 
deed. 

So there it is. A multi-purpose machine 
which performs well and has no fancy 
gimmicks. Recommended retail price is 
$189 including sales tax. The Sony TC-146A 
is available from Sony retail outlets 
throughout Australia. For further in : 
formation, contact your local Sony outlet or 
the Australian distributors for Sony 
equipment, Sony Kemtron Pty Ltd, 469^175 
Kent Street, Sydney, NSW 2000. (L.D.S) 
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NEW PRODUCTS 


LAFAYETTE General Coverage & Amateur 
Solid state Communications Receivers 



GENERAL 

COVERAGE 

HA-600A 

$229.50 

Including 
Sales Tax 


5 BANDS 15(M00 MH Z ' 550 1600 KHZ (Broadcast B «nd), 1.6-4.8 MHz, 4.8-14.6 MHz, 


OPERATES FROM 12 VOLTS DC (negative ground) OR 220-240 VOLTS 50 Hz 


a Field Effect Transistors in R.F., Mixer and 
Oscillator Stages. 

a Two Mechanical Filters for Exceptional 
„ Selectivity. 

a Voltage Regulated with Zener Diodes, 
a Product Detector for SSB/ CW. 


a Edge illuminated Slide Rule Dial with "S" 
Meter. 

a Continuous Electrical Bandspread Calibrated 80 
— 10M. Amateur Bands, 
a Variable BFO, Automatic Noise Limiter, 
a Speaker Impedance: 4 to 16 Ohms. 



AMATEUR 

BANDS 

HA-800B 

$225.00 

Including 
Salas Tax 


6 BANDS 3^5-4MHz^7.0-7.3 MHz, 14.0-14.36 MHz, 21.00-2T.45 MHZ, 28.0-29.7 MHz, 

OPERATES FROM 12 VOLTS DC (mfitm pound) OR 220-240 VOLTS 50 Hz 


a Double Conversion on all Bands, 
a Field Effect Transistors in R.F., Mixer and 
Oscillator Stages. 

a Varactor Fine Tuning and Calibrator, 
a Two 455 KHz Mechanical Filters for Optimum 
Selectivity. 

a Zener Voltage Regulated Power Supply. 


a Product Detector for SSB / CW. 

a Crystal Calibrator (100 KHz Crystal Optional 
Extra $10.75). 

a Edge Illuminated Slide Rule Dial with "S" 
Meter. 

a An Exceptionally Good Receiver at a Special 
Low Amateur Price — Unequalled Value. 


LAFAYETTE ELECTRONICS 

LAFAYETTE Communications Receivers 
are also available from:— 

RADIO HOUSE PTY. LTD., 306 Pitt Street and 760 George 
Street, Sydney, N S W. 

TISC0 AGENCIES, Overend and Hampton Streets, 
Woolloongabba. QTand. 

WILLIS TRADING CO., 445 Murray Street, Perth, W.A. 

L A. HEYWARD, 6 Herbert St., Launceston, Tas. 

TRADE REPRESENTATIVES 

S.A.: Tyquin Distributors Pty. Ltd., 167 West Beach Road, Richmond. Phone43 8153 
W.A.: Athol M. Hill Pty. Ltd., 1000 Hay Street, Perth — Phone 21 7861. 


Division of Electron To be Distributors Pty. 
lit 


All mail enquiries and orders to: 
VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

94 HIGH STREET, ST. KILDA, 

VIC., 3182. Phone 94 6036 


New transformer 
for Play master 136 



1_..'jS, 


A new product on the market will be of 
special interest to those readers who may 
have been experiencing difficulty in ob¬ 
taining a power transformer for the popular 
Playmaster 136 amplifier. Solidly made and 
generously proportioned for the job it has to 
do, the transformer is a product of Hallam 
Magnetics Pty Ltd, of 40-42 Fitzroy St, 
Marrickville, NSW, 2204. The type number 
is HM 4218. Hallam Magnetic normally 
supply through trade stockists but in¬ 
dividual orders can be filled for this par¬ 
ticular item. 


New LED range 

Allied Capacitors have announced a new 
range of seven segment LED displays from 
Monsanto. 

Identified as the MAN50 (green), MAN70 
(red), and the MAN80 (yellow) series the 
new range offers common anode, common 
cathode, right-hand and left-hand decimal, 
and plus-minus-one overflow digits in red, 
yellow and green. All units are IC com¬ 
patible, are in standard 14-lead DIP 
packages, and have 0.3-inch digits. 

All units, including the yellow MAN80 
series, are highly legible, with bold, solid 
segments and excellent contrast enhan¬ 
cement. 

For further information contact Allied 
Capacitors Pty Ltd, PO Box 198, Brookvale, 
NSW 2100. Telephone 938 2135. 


Radio pioneers from p29 

in saving life during the “Titanic” disaster 
of April 1912, focussed world attention on 
the new science. Shipowners hastened to 
equip their vessels with spark transmitters 
and adventurous Australian youths flocked 
to become marine operators. The Marconi 
School of Wireless, with George Apperley as 
chief instructor, was organised to train 
them. 

And although no one realised it in 1913, 
here was an even more compelling reason 
.or Australia to be self-sufficient in wire¬ 
less. During the coming year a Serbian 
zealot would murder an Austrian archduke, 
lighting a powder trail that exploded around 
the globe. The demands of war would ex¬ 
tend the horizons of wireless enormously 
and affect Australia’s future in countless 
wavs. 

* W 
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Low cost stereo amplifier 

Dick Smith Wholesale Pty Ltd are marketing a small low cost utility stereo 
amplifier module which should have particular appeal to the hobbyist with 
limited time available for construction. Completely wired apart from controls 
and power supply, it uses discrete transistors and will deliver more than 6 
watts RMS per channel. 


The basic amplifier module consists of a 
printed wiring board measuring 11.3 x 9cm, 
to which is attached a wrap-around 
aluminium bracket. The bracket forms both 
a heatsink for the two pairs of plastic power 
transistors, and a support for a second 
small board which mounts the components 
associated with the tone controls. The 
smaller board measures 7.5 x 5 cm and is 
attached to the bracket via moulded nylon 
standoffs. 

As offered, the two boards are fully wired 
and interconnected, and are also provided 


modules are accompanied by a wiring 
diagram, a circuit diagram and a set of 
instructions detailing the method used to 
complete the wiring. We found these ac¬ 
curate and easy to follow. The instructions 
consist of two stages, “identifying con¬ 
nections” and “wiring procedure.” 

In order to test both the amplifier and the 
wiring instructions, we assembled a sample 
kit by strictly following the suggested 
procedure. 

The suggested rating for the power supply 
is from 24 to 30 volts and 1 amp. We used a 


21.5V transformer in conjunction with a 
diode bridge. We understand that a lOOOuF 
capacitor is being recommended for use as 
a filter, but we used a 2500uF one, and from 
the level of hum that we obtained, we feel 
this is a more suitable value. It would be 
possible to use a lower voltage transformer 
than we used, but the power available from 
the amplifier would be limited. A higher 
Value is not recommended, as this would be 
exceeding the recommended ratings. 

We mounted the control potentiometers 
on a small aluminium panel. We found it 
necessary to earth this panel to the negative 
rail of the power supply to eliminate 50Hz 
hum. This procedure is also highly 
desirable as a safety precaution, to prevent 
possible dangerous voltages on the panel 
and knobs. 

The claimed power output was “25 watts 
peak total power” or “12.5 watts RMS total 
power” into either 4 or 8 ohm loads. At 1kHz 
we obtained 6.8 watts with one channel 
driven and 6.6 watts per channel with both 
channels driven at an impedance of 8 ohms. 
This is slightly above the claimed values. 
However with 4 ohm loads, we could only 
obtain 4.9 watts with a single channel driven 
and 4.4 watts both channels driven. With 16 
ohm loads we obtained only 4 watts per 
channel. It would therefore seem that to 
obtain maximum power from the amplifier, 
8 ohm speakers should be used. Happily this 
is now a very popular value. 

With an 8 ohm load, and a test frequency 
of 1kHz, the overall sensitivity was 5mV to 
produce the rated output. The signal-to- 
noise ratio was better than 55dB, and the 
cross-talk was less than —55dB. The major 
component of the noise was hum introduced 
through the power supply, although as the 
figure suggests, the hum was only just 
audible on a listening test. 

It is probably in terms of distortion that 
the limitations of the amplifier become 
most apparent. At a power output of 6 watts 
into 8 ohm loads with both channels driven, 
the distortion of a 1kHz signal was 1.8pc in 
one channel and 1.4pc in the other. At a 3 
watt power level, these figures dropped to 
1.2pc and 0.85pc respectively, while at a 1 



with all the leads for connection to the 
power supply and controls. The leads are 
pre-attached to the module, and are ready 
tinned at their far ends. 

One can either buy the module in this 
basic form, and incorporate it, into existing 
equipment, or alternatively buy it in “ex¬ 
panded kit” form with either the necessary 
control pots alone, or both the pots and a set 
of suitable power supply components. In 
this final form, you will have virtually the 
complete “works” for a medium-quality 
stereo amplifier system, at a very at¬ 
tractive cost. 

Each channel of the amplifier consists of 
a one transistor preamp stage, a passive 
tone control network and a power am¬ 
plifier. The power amplifier is of fairly 
conventional design, using a com¬ 
plementary class-B output stage. There are 
four transistors in each power amplifier, 
with a reasonable amount of negative 
feedback to reduce distortion and noise. The 
output is capacitively coupled to the 
speaker, via a 470uF electrolytic. Most 
components in the module appear to be 
manufactured by Philips, apart from the 
semiconductors. The plastic power tran¬ 
sistors appear to be from Motorola. 

As sold by Dick Smith Wholesale, the 


VARIABLE POWER SUPPLIES 



O v O O v o 

999 ^ 


• Single and Dual Outputs 

• Output Voltages to 60 Volts 

• Output Current to 2 Amps 

• Excellent Line and Load Regulation 

• 0° to 60° C Operating Temperature 

• Ten Turn Controls 

• Constant Voltage / Current Limit 

• Constant Voltage / Constant Current 


SCIENTIFIC ELECTRONICS PTY. LIMITED 

42 Barry Street, Bayswater, Vic. 3153. 
Phone: Melbourne 729-3170; Brisbane 47-4311; 
Sydney 25-3955 
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SOLDERING . IRONS 


Buy a SCOPE and join the club of satisfied users— 
you need not keep it a secret, others don’t. That’s 
why SCOPE is known at all the best places—in the 
tool kit, on the bench, in the boot, on the kitchen 
table, in the garage, on the service truck, in the 
engine room, even on the roof... Wherever SCOPE 
goes it gives you the best service—and a host of 
satisfied users will agree it is the FASTEST, the 
EASIEST, the SAFEST ... THE BEST. 

ECONOMICAL 

Consumes current only whilst in use. Scope 
performs all the functions of other irons from 40 to 
150 Watts. (Miniscope—up to 75 Watts). 

FAST 

Fast heating due to the unique replaceable carbon 
element. Only5to6seconds’ initial heating uptime 
from cold, then practically instantaneous. 

VERSATILE 

Copes with all soldering jobs—from miniature 
components to large solder lugs. Temperature 
control at your finger tips. Heat only when, where 
and as much as needed. 

SAFE 

Low voltage operation. Scope irons operate from 
2.5V to 6V. 

For your complete protection and the satisfactory 
operation of your Scope iron, demand and use THE 
natronic TRANSFORMER which incorporates a 
specially designed ELECTROSTATIC SHIELD. 

It is the only transformer approved by SCOPE 
Laboratories. 



SPARE PARTS 

No expensive resistance wire heating elements to 
replace. Maintenance without special tools. Spare 
tips, carbon elements and other parts readily 
available from your Scope Distributor. 

Scope products are available from all major 
electrical wholesalers and Hardware Stores 
throughout Australia and from H. W. Clarke, 
Wellington and Auckland, New Zealand. 

The Scope is yours to have and to maintain easily. 
It’s an Australian made. 



CONVENIENT 

Ideal forthose almost inaccessible spots. No 
burning of adjacent insulation. 

LIGHT WEIGHT 

Scope weighs only 3V2 oz. 

Miniscope 1% oz. 

All irons are supplied complete with a spare tip and 
two elements. 

Modern two-tone styling, together with a strong 
stainless steel barrel is a feature of the De-Luxe 
Iron, which comes in a handy re-usable plastic 
pouch. The Standard economy version, with black 
handle and mild steel barrel, is supplied in a 
cardboard fibre pack. 


natronic transformer 
‘Approved by electricity authorities 
APP. No. N7360/6894-5 



ETCHING 

TOOL 


Prevent theft, 

etch your name or symbol 

on personal possessions 

Distinct, permanent identification can be made in 
moments with the VIBROSCOPE on any metal, 
ferrous or non ferrous, hardened or annealed, dull 
or polished. 

Not just a surface marker, the etching action of the 
Vibroscope produces good penetration with lasting 
results. Simply attach to a 4V accumulator, or 6V car 
battery, or Scope iron mains transformer and the 
Vibroscope electric etching tool is ready for action. 
Anyone who can write can use Vibroscope— 
make “your” mark for security. 

Maintenance is ridiculously simple. When the long 
wearing tungsten tip or core of the vibrating steel 
plunger wears out, it is very easily replaced and 
spares are readily available from all suppliers of 
Scope products. 


VIBROSCOPE 

NATRONICS PTY. LIMITED 

IRH COMPONENTS DIVISION 
THE CRESCENT, KINGSGROVE, N.S.W. 2208. PHONE: 50-0111 
74 RAGLAN ST., PRESTON, VIC. 3072. PHONE: 44-5021 


Interstate Agents 
HOB. TAS. 34 2811 
LAUN. TAS. 31 5545 
PERTH W.A. 81 4155 
ADEL. S.A. 231971 
BRIS. QLD. 21 1933 
New Zealand 
H. W. CLARKE 
(N.Z.) LTD. 
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NEW PRODUCTS 


Audio test units from Tecnica Elettronica 

Tecnica Elettronica System is an Italian electronic test equipment 
manufacturer whose range of instruments is distributed in Australia by 
Jacoby, Mitchell 8- Co Pty Ltd. Included in the range is the Model MU 472 
Output Pbwer Meter and the model OM 866 Modulated Oscillator. 


watt level, the values were l.lpc and 0.8pc 
respectively. These values are rather 
higher than those normally accepted for a 
high quality amplifier, but considering the 
distortion likely to be present in the other 
components of a modest stereo system, they 
are still quite acceptable. 

The frequency response is quite good, 
with a bandwidth from 40Hz to 80kHz 
(4-0dB, —3dB). The treble control gives 
lOdB boost and l3dB cut at 10kHz, while the 
base control gives lldB boost and 8dB cut at 
100Hz. 

Our next test was to evaluate the am¬ 
plifier in use with a typical ceramic cart¬ 
ridge. Because of the low input impedance 
of the amplifier (approximately 50k), it was 
necessary to apply some frequency com¬ 
pensation to obtain a reasonable base 
response. One method is to use a 2Mohm 
resistor in series with the cartridge to raise 
the input impedance of the amplifier. This 
can lead to problems of hum pickup, 
however. 

The alternative approach, and that 
recommended, is to use a shunt capacitor. 
The value of capacitor used is a com¬ 
promise between the amount of signal 
obtained and the low frequency response. 
Too large a value gives a good low 
frequency performance, but limits the 
available signal level. We found that the 
recommended value of .068uF gave ac¬ 
ceptable performance with a typical 
ceramic cartridge having medium output 
and source capacitance. 

A final listening test proved to be quite a 
pleasant experience. The distortion was not 
noticeable, the base response was ac¬ 
ceptable and the volume obtained was 
sufficiently high for most purposes. Our 
overall impression was that while not of the 
highest “hi-fi” quality, the amplifier is very 
good value for money. 

All told, it would seem very suitable for 
all of those “utility” audio applications 
where the ultimate in high fidelity is not 
necessary. The fact that it is pre-assembled 
should prove an additional advantage. 

Price quoted for the basic module is 
$14.95, with post and packing $1.00 extra. 
With the control pots added the price is 
$19.95 (p and p $1.50), and with the power 
supply components as well $29.95 (p and p 
$2.00). Further information from Dick 
Smith Wholesale Pty Ltd, 160-162 Pacific 
Highway, Gore Hill, NSW 2065. (D.W.E.) 


EDS 



ELECTRONIC TECHNICIAN 

Who would be interested to work for a progressive 
Company in all kinds of industrial and medical 
Electronics as Trainee or Technician. 
Opportunity for Amateur or Hobbyist to become a 
professional Technician. 

APPLY TO: 

ELECTRONIC DEVELOPMENT & 
SERVICE , PTY LTD. 

27 Buckley St., MARRICKVILLE NSW 2204. 
(AUSTRALIA) PHONE 51-7007 or 51-5388. 


The two instruments mentioned above 
were submitted to us for review. The model 
MU 472 is intended for measurement of 
audio amplifiers. Dimensions are 200 x 160 x 
260mm (Wx H x D) and weight is 3kg. It has 
a large meter measuring 120 x 55m which is 
clearly calibrated in watts and decibels. 

Overall finish of the instrument is light- 
grey crackle finish enamel. An interesting 
feature is the ventilated side plates of the 
case which are aluminium diecastings 
rather than punched sheet metal. 

Push buttons provide range selection of 1, 
10 and 100 watts and the load resistance of 4, 
8 or 16 ohms. The load resistors are finned 
metal-sheathed types mounted on double¬ 
sided heatsinks inside the well-ventilated 
case. Resistor tolerance is 5 pc. 

Frequency range of the instrument is 
20Hz to 50kHz while the claimed accuracy is 
within 0.5dB. Since the circuitry is passive, 
containing a meter bridge rectifier and 
protection diode plus the load and multiplier 
resistors, the instrument does not require a 
power source. This is a handy feature as it 
minimises the number of power outputs 
needed on a test bench. 

Accuracy of calibration only applies to 
sinusoidal waveforms. Power indications on 
square waves or other signals or sine 
waveforms when the amplifier is 
overloaded, will be incorrect. 

On test, the sample unit proved to be well 
within specification. Inside and out, it gives 



the impression of being a rugged well-built 
instrument that should give years of 
reliable service. It is entirely suitable for 
use on the production line or the service 
technician’s test bench. 

One drawback with the unit is that the 
instruction manual is printed only in 
Italian. While admittedly this is not too 
much of a problem with a simple in¬ 
strument of this sort, presumably the local 
distributor will arrange for a manual to be 
printed in English. 

The Modulated Oscillator OM 866 is a 
slightly larger instrument with dimensions 
300 x 160 x 260mm (W x H x D) and weight 
6kg. Finish is again similar to the Power 
Meter. A large circular dial carries the six 
frequency ranges, which are from 140kHz to 


0FFRGI/SONE 

NEW RANGE * 7 

MULTI VOLTAGE, GENERAL PURPOSE, POWER TRANSFORMERS 

All the Transformers in this range are suitable for connecting to 240V 50HZ. Some Transformers have a 
tapped primary winding and are provided with two identical secondary windings which are also tapped. 
This arrangement permits a wide variety of outputs (as illustrated by the table below) by series or parallel 
connecting the secondary windings, and selection of a primary tap. 

TYPE No. MAX VA. SECONDARY RATING 


PF 3789 75 3,6,12,15,18,24,27,30V. At 2.5 

AMPS OR 3,12,15V at 5 AMPS. 
Fitted with E.S. Shield. 

PF 3788 120 3,6,12,15,18,24,27,30. At 4.0 

AMPS OR 3,12,15V at 8 AMPS. 
Wound on divided Bobbin. 

PF 3785 105 7,14,28,35,42,56,63.70V OR 

6.5,13,26,32.5,40,52,57.5,65V 
At 1.5 AMPS OR 7,28,35V At 3 
AMPS OR 6.5,26,32.5V At 3 
AMPS. Fitted with E.S. Shield. 

PF 3784 210 7,14,28,35,42,56,63,70V OR 

6.5,13,26,32.5, 40,52,57.5,65V 

At 3 AMPS OR 7.28, 35V At 6 
AMPS OR 6.5,26,32.5V At 6 
AMPS. Fitted with "fe.S. Shield. 

PF 3783 350 7,14,28,35,42,56,63,70V OR 

6.5,13,26,32.5,40,52,57.5,65V. 

At 5 AMPS OR 7,28,35, At 10 
AMPS OR 6.5, 26, 32.5V at 10 
AMPS. Fitted with E.S. Shield. 


FERGUSON TRANSFORMERS PTY LTD 
Head Office: 331 High St., Chatswood, NSW 2067 
PO Box 301 Chatswood, NSW Australia 2067 Ph.: 02-407-0261 
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45MHz. There are five knobs for range 
selection, tuning, attenuator, attenuator 
multiplier and the modulation selector 
which is combined with the power switch. 

RF output is via a BNC socket on the front 
panel. On the back panel a socket is 
provided for external modulation input or 
access to the internal modulation signal of 
400Hz. Also on the back panel is the three- 
pin mains cord socket and fuse. 

Surprisingly, the unit uses valves. The RF 
oscillator uses a twin triode whiles the 
modulator-buffer and phase-shift 
modulation oscillator share a triode- 
pentode. Silicon diodes are used for the 
rectifier. Inside the unit, we found the 
construction rugged. High quality com¬ 
ponents are used throughout. The oscillator 
is well shielded inside a totally enclosed 
tinned metal box and the attenuator is 
similarly well shielded. 

Our only complaint with the construction 
was that the upside-down mounted 
oscillator valve was not fitted with a clip to 
secure it into the socket. This was probably 
an error in assembly of the sample unit, as 
the socket had provision for a clip. 

Specifications are as follows: Frequency 
range, 140kHz to 40MHz; 30 pc amplitude 
modulation at 400Hz; external modulation 
frequency range, 20Hz to 15kHz; Maximum 
RF output, 0.2V plus or minus 3dB; RF 
output impedance, 75 ohms; Dial Accuracy, 
plus or minus 1 pc except for band 430 to 
530kHz, plus or minus 0.1 pc; Signal 
radiation, less than 5 microvolts. 

Set up on the bench, the unit performs 
well. We would haye preferred a larger 



tuning knob to give a better “feel”. Still, as 
it is, the dial drive is satisfactory although it 
is a little on the tight side presumably as a 
result of precautions to eliminate blacklash. 
Dial accuracy is very good and well within 
the tolerances listed. „ 

We had no precise means of measuring 
the leakage signal radiation from the 
oscillator but listening tests seem to in¬ 
dicate that the maximum of 5uV is a 
credible figure. Stability is reasonable for 
an instrument of this sort. 

We can sum up the instrument by stating 
that it is well made and is well suited for 
production line, service or hobbyist use. 
Once again the unit has an Italian manual 
and was supplied to us without tfee correct 
three-pin plug on the mains cord. 
Presumably this will be attended to on the 
instruments as presented for sale. 

Price of the MU 472 Power Output Meter 
is $182.00 duty paid while the OM 866 
Modulated Oscillator is $132.82. Both prices 
include sales tax. Further information 
regarding the TES range of equipment can 
be obtained from the Australian 
disbributors Jacoby, Mitchell Limited, 215 
North Rocks Road, North Rocks, NSW 2151. 
(L.D.S.) ® 


Monitor from p43 

move is to set all adjustment points to a 
position which will help the adjustment 
procedure. The vertical position, horizontal 
position, focus and astigmatism controls 
are set to mid-position. The sync level, 
contrast and vertical sync level controls are 
all set right off. Set the frequency adjust pot 
to a value of 27k and the feedback pot to 15k. 
The slug in the video discriminator coil may 
be set so that the slug is fully inside the coil, 
with the respective ends about flush. 

For adjustment purposes, the use of a 
CRO, an audio generator and possibly a 
VTVM will be assumed. After switching on, 
a routine check of voltages may be made. 
Make sure however, that there is not a well 
focused bright spot on the CRT screen, 
which may lead to phosphor burning. With 
voltages checked and if the aforementioned 
spot has not yet appeared, rotate the 
horizontal and vertical positon controls untl 
the spot is found. A rough adjustment of the 
focus and astig controls may be made and 
then the spot should be shifted just off the 
screen for the time being at the bottom 
right. 

Connect the CRO (or VTVM) to the 
junction of the 2.7k resistor and the lOuF 
electrolytic at the op-amp output, and 
connect the audio generator to the input 
socket. Feed in any frequency between 
1200Hz and 2300Hz. Limiting should occur 
with less than 100mV input and the 
saturated output will be about 30V peak-to- 
peak. 

To adjust the video discriminator coil, 
connect the CRO to the junction of the coil 
and 18k resistor. Set the audio generator to 
2300Hz and output level to lOOmV. Adjust 

(Continued on page 110) 


Better system protection 
against transient voltages 
. . . Better than selenium 



VARISTORS 


GE-MOV™ metal oxide varistors make Use of a new technology. They provide tight 
voltage damping and high energy absorption. . . better than selenium. Present models 
offer AC voltage ratings from 100 to 1000V. Energy absorption ratings range from 10 to 
160 watt-seconds (joules). 

GE-MOV SUPERIOR FEATURES: 

# Clamping Ratio # Size • Peak Current # Energy Density 

COMPETING SELENIUM SUPPRESSORS 


I’M 

Mfrs. 

Commercial 
or Trade 
Names 

Device Nomenclature 

Selenium Suppressors 

linch 

Square 

2 inches 
Square 

4 inches 
Square 

5” x 6” 

IR 

Klip-Sel 

KSA \ 

KSL 

KSP 

KSF 

(W) 

Volt-Trap 

S01.2AA 

S03AA 

S06AA 

S09AA 




S04AA 



Syntron 

Surge Stop 

SD1544 

SD2650 

SD2411 

SD2452 

Sarkes Tarzian 

Klip Volt 

2KV26 

5KV26 

7KV26 

10KV26 



AUSTRALIAN GENERAL ELECTRIC LIMITED 

86-90 BAY STREET. ULTIMO. N S W. PHONE 212-3711 

DISTRIBUTORS: 


PB Components, Melbourne 53-2766. 
GEC-Elliott Automation Pty. Ltd., Adelaide 
71-7971, Melbourne 387 2811, Sydney 439 1922, 
Brisbane 32 0441. 


Watkin Wynne Pty. Ltd., 32 Falcon St., Crows 
Nest. 43 2107. 

H. Rowe & Co. Pty. Ltd., Perth 28-5444. 

The National Electrical & Engineering Co. Ltd., 
Wellington 553 709, Auckland 599 089. 
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McMurdo socket and 
connector range expanded 



Pictured above are some of the items currently included in the 
McMurdo range of sockets and connectors. 

In the foreground are typical 14-in-line and 16-in-line IC sockets, 
with external pin spacings identical to those of the IC which they 
are designed to mount. The sockets can therefore be interposed 
between the printed wiring board and the relevant integrated 
circits, avoiding possible heating problems and allowing the ICs to 
be plugged in. 

To the right is a typical PC (printed circuit) edge connector from 
the McMurdo “Redline” range. In fact, the unit pictured is as 
supplied for the Playmaster 140 quadraphonic amplifier, with end 
brackets for chassis mounting. Redline connectors can be supplied 
to order in various configurations. Alternatively packaged kits are 
available allowing the customer to make up connectors to meet 
immediate needs. 

Most recent addition to the range is the Ferranti EZD series 
connector pictured at the left. McMurdo claim that the EZD 
connectors are manufactured to particularly high standards. The 
base moulding is of glass-filled diallyl phalate, while the contacts 
are carefully fabricated to maintain a reliable connection without 
exerting so much pressure as to damage the mating surfaces, or to 
make insertion and withdrawal difficult. 

The Ferranti EZD connectors can be supplied with tails for wire 
wrapping, or for normal soldering, or for insertion into PC boards. 
Contact positions can be identified numerically on the underside of 
the moulding by request. 

McMurdo hold stocks in Australia from which they can supply 
EZD connectors of O.lin pitch, up to 89-way, either single or double 
sided. Connectors from the EZD range, but with 0.15in spacing are 
available on indent only in 8, 16,. 24, 32 or 40-way. In addition, 22- 
way 0.156in connectors can be obtained to order. 

Further information on the above items can be obtained from 
McMurdo (Australia) Pty Ltd, 17-21 Carinish Rd, Clayton Vic 3168, 
or 219 Blaxland Rd. Ryde NSW 2112. 


New digital thermometer 


Hewlett Packard have announced the release of a new dual¬ 
range digital thermometer. 

Designated the Model 2802A, the new instrument features all 
solid-state circuitry and an all solid-state display, making it 
particularly suitable for field use. The two ranges read from -200 — 
+600deg C and from -100 —|-200deg C with resolutions of O.ldeg C 
and O.Oldeg C respectively. A linear analogue output enables the 
Model 2802A to be used with any standard chart recorder. 

Price of the Model 2802A (without probes) is $543, excluding 
sales tax. For further information contact Hewlett Packard 
Australia Pty Ltd, 31-51 Joseph St, Blackburn, Victoria 3130. 
Telephone 89 6351. ® 


ARE YOU SEEKING A 

SECURE POSITION 

IN RADIO COMMUNICATIONS? 

The Department of the Northern Territory in Darwin 
requires the services of several Tradesmen (Radio) to 
carry out regular repairs and maintenance to mobile 
radios and to convert or modify sets for the Northern 
Territory radio network. Assist with the installation, 
testing and modifications of radio equipment and test 
equipment as required. 

If you are a qualified or suitably experienced radio 
tradesman with a knowledge of solid state techniques 
and HF and VHF transceiver equipment then write to 
us now. 

CONDITIONS 

SECURITY You become a permanent officer of 
the Australian Public Service. 
SALARY $5067-5313 a year plus District 
Allowance. 

DISTRICT ALLOWANCE 

Married $700 a year. Single $400 a 
year. 

TAXATION /\ concession of $540 a year plus an 
allowance equal to half the total 
deductions for dependants may be 
allowable. 

ACCOMMODATION 

Married accommodation available at 
10% of the minimum of the salary 
range. There is a waiting period of 
approximately 12 months from the 
date of arrival in the Northern 
Territory; however, interstate 
married officers who obtain private 
flat or house accommodation during 
this waiting period may be paid a 
'reasonable allowance to cover the 
higher rental involved. Single ac¬ 
commodation immediately 
available. 

REMOVAL EXPENSES 

Are paid from place of residence to 
Darwin. 

RECREATION LEAVE 

6 weeks a year. Leave fares 
provided every two years. 

SICK LEAVE 

Accumulative sick leave of two 
weeks on full pay and two weeks on 
half pay each year. 

SUPERANNUATION 

Officers contriDute to either the 
superannuation or provident fund. 
ELIGIBILITY Australian Citizens or other British 
Subjects are eligible for ap¬ 
pointment. 

Applications stating full details of qualifications and 
experience together with full name, date and place of 
birth to be forwarded by Airmail, to: 

Director, Establishments & A.D.P., 

Department of the Northern Territory, 

DARWIN, N.T. 5790. 
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Books & 
Literature 


IC handbook 

A USER’S HANDBOOK OF INTEGRATED 
CIRCUITS, by Eugene R. Hnatek. 
Published by John Wiley and Sons, New 
York, 1973. Hard covers, 260 x 180mm, 
449pp, many circuits and diagrams. 
Recommended price $24.95. 

A comprehensive treatment of modern 
ICs, but orientated towards the end user 
rather than the solid state piiysicist or 
fabrication specialist. It deals with 
fabrication, operation and application of 
virtually all types of digital and linear 
devices in present-day use, at what is 
basically a serious qualitative level. The 
author is linear IC marketing manager for 
the Signetics Corporation. 

The book is divided into six main parts. 
Chapter 1 introduces the major IC 
technologies, and compares them with 
discrete component technology. Then in 
chapter 2 the author delves more deeply 
into bipolar technology, and uses this to 
show the trade-offs inherent in monolithic 
circuits. In chapters 3, 4 and 5 digital 
bipolar devices are then discussed, with 


design, types and applications treated in 
that order. Chapters 6, 7, 8 and 9 give a 
similar treatment for MOS arrays, while 10, 
11 and 12 deal with linear bipolar devices. 
Chapters 13 and 14 deal with the design of 
thin and thick film circuits, while chapter 15 
covers packaging and bonding. 

The text throughout is clear and concise, 
and very readable. This and its com¬ 
prehensive scope should make the book 
equally suitable either as a reference for the 
practising circuit designer, or as an in¬ 
troductory text for engineering students. 

The review copy came from the 
Australian office of the publisher, John 
Wiley and Sons Australasia Pty Ltd. Copies 
should be available at all major bookstores. 
(J.R.) 

Encyclopedia 

HOW THINGS WORK, the Universal En¬ 
cyclopedia of Machines. Published by 
Paladin Books, St Albans, UK, 1973. 
Paperback, 135 x 195mm, 590pp, more 
than 1000 coloured illustrations. Price 
$3.90 plus 50c post and packing. 

This is one ot the most fascinating little 


books I’ve come across for a long while. For 
anyone with even a spark of technical in¬ 
terest or curiosity, it’s almost impossible to 
put down once you’ve picked it up. You find 
yourself darting back and forth from item to 
item, devouring the brief but generally 
succinct descriptions of the operation of all 
manner of technological artefacts. No 
sooner do you find your curiosity satisfied 
with one item, but you find yourself thinking 
of another, and turning over to see what is 
written about that. . . 

It’s virtually a concise introduction to the 
whole of 20th-century technology, from 
clothes zippers through door locks and blast 
furnaces, shock absorbers and gearboxes, 
printing presses and steam locomotives, 
juke boxes and gliders, to cyclotrons and 
computers. You name it, and it’s almost 
certainly there. Plenty of electronic items, 
too, together with allied topics like 
photography, acoustics and telecom¬ 
munications. 

It won’t make you an instant authority on 
all branches of technology, to be sure, but it 
should certainly help satisfy anyone’s 
curiosity as to the basic principles involved 
in most areas. For anyone with growing 
children, it would be an almost essential 
addition to the family reference shelf. At the 
price quoted, it really is outstanding value. 

The review copy came from Dick Smith 
Wholesale Pty Ltd, of 169 Pacific Highway, 
Gore Hill 2065, who advise that they are 
happy to supply by mail. (J.R.) 

A-D conversion 

ANALOG-DIGITAL CONVERSION 

HANDBOOK, edited by Daniel H. 

Sheingold. Published by Analog Devices, 

Inc., Norwood, Massachusetts, 1972. Soft 

covers, 210 x 140mm, many diagrams. 

Price $5.00 plus postage where applicable. 

Most applications handbooks put out by 
device or subsystem manufacturers are 
rather specialised in appeal, and heavily 
orientated towards the products of the firm 
concerned. Happily this is one of those rare 
exceptions, in which the temptation to push 
the firm’s own particular products has been 
kept under very tight control. In fact one 
almost feels that practical examples of 
techniques, as embodied into the firm’s 
products, are not given frequently enough! 
But the nett result is a very well written and 
concise reference book on A-D conversion, 
.one which should be found of considerable 
value by anyone seeking to understand, 
specify or use A-D converters and systems. 

The book is divided into four sections, 
headed 1 — Converters at Work; 2 — 
Converters; 3 — Other System Com¬ 
ponents; 4 — Guide for the Troubled. These 
contain five, five, four and one chapters 
respectively. 

The text is written in clear and concise 
language, and is well served by 
illustrations. In short, it would be a very 
worthwhile addition to your reference shelf 
if you work with A-D converters, or hope to. 

The review copy came from the 
Australian representatives for Analog 
Devices, who are Parameters Pty Ltd, 68 
Alexander St, Crows Nest 2065. Copies are 
available by mail order. (J.R.) 


BERNARDS FAMOUS RADIO AND TELEVISION 
BOOKS, HI-FI, TUBES, RADIO VALVES, 
TRANSISTORS, ELECTRONICS 


No. TITLE Price 

96 Crystal Set Construction .25 

100 Comprehensive Radio Valve Guide No. 1 .85 

121 Comprehensive Radio Valve Guide No. 2 .85 

126 Boys'Book of Crystal Sets & Simple Circuits .55 
129 Universal Gram motor Speed Indicator .20 

138 How to make Aerials for TV & V.H.F. F.M. 

Transmissions .55 

141 Radio Servicing for Amateurs .65 

143 Comprehensive Radio Valve Guide No. 3 .85 

146 Hi Fi Loud Speaker Enclosures .95 

147 Practical Tape recording Handbook .90 

149 Practical Stereo Handbook .80 

150 Practical Radio Inside Out .90 

156 Transistor Circuits Manual No. 1 .45 

157 Comprehensive Radio Valve Guide No. 4 .85 

160 Coil Design and Constn. Manual .90 

161 Radio, TV and Electronics Data Book .70 

163 Transistor Circuits Manual No. 2 .45 

165 Radio Tuners — Hartley on Hi Fi .60 

168 Transistor Circuits Manual No. 4 .45 


No. TITLE Price 

170 Transistor Circuits for Radio Controlled 

Models $1.30 

173 Practical Transistor Audio Amplifiers for 

the Home Constructor .60 

174 Transistor Subminiature Receivers Handbook 

.95 

175 Transistor Test Equipment and Servicing 

Manual .80 

176 Manual of Transistor Audio Amplifiers 1.00 

177 Modern Transistor Circuits for Beginners 1.30 

178 Comprehensive Radio Valve Guide No. 5 1.00 

183 How to Receive Foreign TV Programmes by 

Simple Modification .90 

185 Tested Shortwave Receiver Circuits Using 

Micro Alloy Transistors .85 

187 The TSL Mark-4 Valved F.M. Tuner and its 

Construction .60 

191 Practical Car Radio Handbook 1.00 

192 How to Build the Sinclair X 10 Amplifier .25 

RCC Resistor Colour Code Disc Calculator .25 

ERT Engineer's Reference Tables .25 


NEW PUBLICATIONS 


BPl Handbook of Transistor Equivalents and 

Substitutes $1.30 

BP2 Handbook of Radio, TV & Industrial Tube & 

Valve Equivalents 1.30 

BP3 Handbook of Tested Transistor Circuits 1.30 

BP4 International Handbook of the World's 

Short Wave, Med & Long Wave Radio 
Stations & FM & TV Listings 1.00 

BPS Handbook of Simple Transistor Circuits 1.00 

BP7 Radio & Electronic Colour Codes 8. Data 

Chart .45 

BP8 Sound & Loudspeaker Manual 1.50 


BP9 38 Practical Tested Diode Circuits for the 

Home Constructor $1.00 

BP 1.1 Practical Transistor Novelty Circuits 1.30 

BP12 Hi Fi, PA, Guitar and Discotheque Am¬ 
plifier Design Handbook 2.25 

BP14 Second Book of Transistor Equivalents 

and Substitutes 2.90 

195 High Fidelity 14 Watt Amplifier Design Chart .45 

196 Reactance Frequency Chart for Audio & RF 

Use .45 

197 Inexpensive Push-Pull Amplifier Con 

struction Chart .45 


POSTAGE TO BE ADDED TO ABOVE PRICES. SPECIAL DISCOUNTS 
TO BOOKSELLERS AND SCHOOLS. DESCRIPTIVE CATALOGUE 
AVAILABLE UPON REQUEST. 

Mall Order Address 
BERNARDS RADIO BOOKS 
4 Vera Street, Eastwood, NSW 2122. Tel. 88-3360. 


BASIC ELECTRONICS 

4TH EDITION ON SALE NOW 
Available from Box 157, Beaconsfield 
2014. $2.40 posted. 
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TUDOR RADIO 

L E. CHAPMAN ESTABLISHED 1940 

103 ENMORE ROAD, ENMORE, NSW 2042 
PHONE 51 1011 NEW POSTAGE RATES PLEASE ADD EXTRA 


> 


SPEAKERS ROLA CUSTOM SPEAKER KIT 6" ANT. 

1 TWEETER INCLUDING CROSSOVER $19.50 1 

POWER TRANSFORMER, 150 VOLT ASIDE 6 VOLT 

TWINDING 

$3 ■ 

■ ROLA 3'/ 2 INCH 4/OHM 

$2.50 9 

MSP 8 TACX 8/OHM 

8.00 

MSP 12 TACX 8/OHM or 15/OHM 

11.00 

MSP9x6inch8or 15/OHM 

6.00 

MSP 5x78 or 15 / OHM 

5.50 ■■ 

MSP Large Magnet 4 inch 

3.50 

MSP 4 inch 8/OHM 

2.75 

Magnavox 12 inch 15 / OHM 

9.00 

MSP 12 VAX 20 watt 8 / OHM 

17.50 

Deluxe Car Stereo System 6 inch $14 a pair, each $7 

MSP 2MB Tweeters 

5.50 

MSP8 TACX15/OHM 

8.00 

Mangavox 15 / OHM 8 inch 

6.50 

Magnavox 5S Dual Cone Tweeter 

7.50 

MSP 5 inch Dual Cone Tweeter 

7.50 

Magnavox 5 inch Dual cone Magnavox 27 / OHM $7.50 | 

MAGNAVOX 6 x 4 27 / OHM 

3.50 

MAGNAVOX 4 inch 68 OHM 

3.50 

ROLA 5 x 3 47/OHM 

3.50 

5 x 3 27 OHM 

3.50 

SLIDE SWITCH 3 POS 

50c 

FUSE HOLDERS 

20c 

IS2VALVE SOCKETS 

50c 

IB3VALVE SOCKETS 

50c 

y 2 or % AMP FUSES 

10 for 50c 

2 AMP 

10 for 50c 

MAZDA PAL COLOUR TV SERVICING TEXT BOOK IN¬ 

VALUABLE SERVICEMAN'S GUIDE $10 including P&P. I 

1 POTS 500OHMW.W. 

50c 

20 K SWITCH POTS 

50c 

10K DOUBLE POLE CONCENTRIC SWITCH POTS 1.50 

MEG DUAL GANGED SWITCH POTS LIN 

1.50 

'h MEG SWITCH POTS 

75c 

10K DOUBLE POLE SWITCH POTS 

75c 

10K GANGED POTS 

50c 

'k MEG DOUBLE POLE SWITCH POTS 

85c 

1.5 DOUBLE POLE LOG POTS 

50c 

250000 OHM SWITCH POTS 

75c 

50 K 

50c 

1200 WW 

50c 

7500 

50c 

20 K 

50c 

50c 

25K 


DUAL CONCENTRIC 'h MEG LOG 

1.25 

DUAL CONCENTRIC 50K, 25K 

1.25 

250 KLIN 

50c 

250K LOG 

50c 

250K DUAL GANGED POTS 

1.25 

50K DOUBLE POLE SWITCH 

75c 


POWER TRANSFORMER, 
150 VOLT ASIDE 
6 VOLT WINDING $3 


SWITCH 5 POS 1 TOGGLE 
240/V 50 cents. 


TAG STRIPS 9 POS 20 cents. 

CHASSIS MOUNT TAG STRIPS 20 cents. 




B.S.R. RECORD CHANGER, 
G11204 LATEST BALANCED 
ARM CUING DEVICE ETC. 
CERAMIC CARTRIDGE $42. 
MAGNETIC $46. 


5 POS SWITCH 50 cents. 


HOOK UP WIRE 30 MIXED COLOURS LENGTHS $1 BAG. 


HI POWER 12 VOLT TO 6 OR 9 VOLT DC 300 MA $6.25. 


VALVE SOCKETS 7 AND 9 PIN 15 cents. 
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OUR NEW MINIATURE RECEIVER — 


K 

1 

T 

FANTASTIC...YES ...THE FERRANTI 

K 

1 

T 

ZN414 l/C...REQUIRES ONLY 3 PARTS 

TO MAKE A COMPLETE RECEIVER 

m. 

WITH AGC . . . WRITE FOR DETAILS 

M 


MAJOR STOCKISTS OF All GENERAL RADIO & ELECTRONIC COMPONENT PARTS - YOU NAME IT - WE WILL QUOTE 

Valves - Transistors - Zener £r Power Diodes - Semi-Conductors - Diacs - Triacs - S.C.R.'s - l/C's. Speakers 
- Microphones - Coils - IFT's. Transformers - Inst Cases - Metalwork. Players £r Changers - Meters - Relays - 
Condensers - Resistors - Bezels - Styli - Cartridges - Recording Tape - Probes - Instruments - Potentiometers 
-Crystals - Ferrite Beads - Cores - Baiuns - Terminals -Co-Axial Plugs £r Sockets - Multi Connectors - Printed 
Circuit Boards — Copper Winding Wire - Etc. - Etc. - Send for prices sheets - Post 20c. 


POPULAR KITS - TOP QUALITY ■ LOWEST PRICES 


AUDIO 

1 Direct Reading A.F. 
Gen. 

2 SQ Wave Gen-lOHz- 
1MHz. 

3 Solid State A.F. Gen. 

4 Additive Freq Meter. 

5 A.F. Tone Burst Gen. 

6 Laboratory Solid State 
A.F. Gen. 

7 Scaler / Divider Unit 

8 Crystal Freq Cali¬ 

brator. 

9 Direct Reading A.F. 
Meter-(0-200KHz — 
10MV-2V). 

10 High Performance A.F. 
Gen. 

11 White Noise Gen. 

12 — 

13 — 

14 — 


AUTOMOTIVE UNITS 

15 Tacho & Dwell Angle for 
Service Stations. 

Dwell Extender Unit. 

17 Solid State — CDI. 

18 All Electronic Ignition 
System. 

19 Windscreen Vari-Wiper. 

20 Tacho & Dwell Unit. 

21 Brake Light Warning 

22 Emergency Flasher. 

23 High Efficiency 
Flasher. 

24 Solid State Volt Reg. 

25 Car Theft Alarm 
System. 

26 Ignition Analyser & 
Tachometer Unit. 

27 Strobe Adaptor for 
Ignition Analyser. 

28 Car Burglar Alarm. 

29 — 


BATTERY CHARGERS 

30 6 Volt — 1 Amp. 

31 12 Volt — 1 Amp. 

32 Automatic H / Duty. 

33 1-14 Volt — 4 Amp. 

34 1973 Automatic Unit. 

35 Constant Current Unit. 

36 — 

37 — 


CONVERTERS — IN¬ 
VERTERS 

38 12 VDC 300 / 600V 100W 

39 12 VDC 240 VAC 20W. 

40 12 VDC 240 VAC 50W. 

41 24 VDC 300 VDC 140W. 

42 24 VDC 800 VDC 160W. 

43 — 

44 — 


C.R.O. UNITS 

45 1963 3" Calibrated. 

46 1966 3" C.R.O. 

47 1968 3" Audio C.R.O. 

48 C.R.O. Electronic 
Switch. 

49 C.R.O. Wideband 
P / Amp. 

1 50 C.R.O. Calibrator. 

51 - 


PHOIME 

662-3506 


INTRUDER WARNING 
SYSTEM 

53 Electronic Thief Trap. 

54 Infrared Alarm System. 

55 Simple Burglar Alarm. 

56 Light Beam Relay. 

57 Car Burglar Alarm. 

MULTIMETERS & V.O.M. 

58 Protected D.C. Multi¬ 
meter. r , 

59 Meterless Voltmtfcr. 

60 Wide Range Voltmeter. 

61 F.E.T. D.C. 

62 1966 V.T.V.M. 

63 1968 Solid State V.O.M. 

64 1973 Digital V.O.M. (1). 
65. 1973 Digital V.O.M. (2). 

66 High Linearity A.C. 
Millivoltmeter. 

67 — 

68 — 

PHOTOGRAPHIC UNITS 

69 50 Day Delay Timer. 

70 Regulated Enlarger 
Line. 

71 Slave Flash Unit. 

72 Sound Triggered Flash. 

73 Solid State Timer. 

74 Auto Trigger For Time 
Lapse Movies. 

75 — 

76 — 


105 V.H.F. F/S Detector. 

106 S.W.R. Reflectometer. 

107 R.F. Impedance Bridge. 

108 Signal Injector. 

109 1972 FET Dipper. 

110 Digital Freq Meter. 

111 Simple Logic Probe. 

112 Frequency Counter & 
DVM Adaptor. 

113 Improved Logic Probe. 

114 Digital Logic Trainer. 

115 Digital Scaler / - 
Preamp. 

116 Digital Pulser Probe. 

117 Antenna Noise Bridge. 

118 Solid State Signal 
Tracer. 

119 1973 Signal Injector. 

120 Silicon Diode Sweep 
Gen. 

TRAIN CONTROL UNITS 

124 Model Control 1967. 

125 Model Control with 
Simulated Inertia. 

126 Hi-Power unit 1968. 

127 Power Supply Unit. 

128 SCR PUT Unit 1971. 

129 SCR-PUT Unit with 
Simulated Inertia 1971. 

130 Electronic Steam 
Whistle. 

131 Electronic Chuffer. 


REGULATED POWER 
SUPPLIES 

77 Laboratory Type 30/1 
Unit. 

78 Laboratory Type Dual 
Power Supply. 

79 Serviceman's Power 
Supply. 

80 Solid State H.V. Unit. 

81 1C Variable Supply 
Unit. 

82 1972 1C Unit (E/ T). 

83 Simple 5V 1A Unit. 

84 Simple 3-6V 3.5A Unit. 

85 S / C Proof 0-30 VDC at 
1A. 

86 Reg 0-30VDC at 3A O / L 
Protected. 

87 Variable Reg 12V 05A. 

88 Reg O/ Load 8, S/C 
Protection 60 VDC at 2A 
(1973) — EA. 

89 — 

90 — 

R.F. INSTRUMENTS 

91 Solid State Test Osc. 

92 Signal Injector & R/C 
Bridge. 

93 Solid State Dip Osc. 

94 "Q" Meter. 

95 Laser Unit. 

96 Digital Freq Meter 
200KHZ. 

97 Digital Freq Meter 
70MHz. 

98 IF Alignment Osc. 

99 27MHz Field Strength 
Meter. 

100 lOOKHz Crystal Cal. 

101 1MHz Crystal Cal. 

102 Solid State Dip Osc. 

103 V.H.F. Dip OSC. 

104 V.H.F Powermatch. 


TV INSTRUMENTS 

134 Silicon Diode Sweep 
Gen. 

135 Silicon Diode Noise Gen. 

136 Transistor Pattern Gen. 
.137 TV Synch & Pattern 

Gen. 

VOLTAGE/CURRENT 
CONTROL UNITS 

142 Auto Light Control. 

143 Bright/Dim Unit 1971. 

144 S.C.R. Speed Controller. 

145 Fluorescent light 
Dimmer. 

146 Autodim-Triac 6 Amp. 

147 Vari-Light 1973. 

148 Stage, etc. Autodimmer 
2KW. 

149 Auto Dimmer 4 & 6KW. 

RECEIVERS — TRANS¬ 
MITTERS — CON¬ 
VERTERS 

153 3 Band 2 Valve. 

154 3 Band 3 Valve. 

155 1967 All Wave 2. 

156 1967 All Wave 3. 

157 1967 All Wave 4. 

158 1967 All Wave 5. 

159 1967 All Wave 6. 

160 1967 All Wave 7. 

161 Solid State FET 3 B/C 

162 Solid State FET 3 S / W 

163 240 Communications 
RX. 

164 27 MHz Radio Control 
RX. 

165 All Wave IC2. 

166 Fremodyne 4-1970. 

167 Fremodyne 4-1970. 

R.F. Section Only. 

168 110 Communications 
RX. ' 

169 160 Communications RX. 


170 3 Band Preselector. 

171 Radio Control Line RX. 

172 Deltahet MK2 Solid. 
State Communications 
RX. 

173 Interstate 1 Transistor. 
Receiver. 

174 Crystal Locked H.F. 
RX. 

175 E / A 130 Receiver 

176 E.A. 138 Tuner/ 
Receiver. 

177 Ferranti 1C Receiver. 

178 Ferranti 1C Rec/Amp. 

179 7 Transistor Rec. 


TRANSMITTERS 

182 52MHz AM. 

183 52MHz Handset. 

184 144MHz Handset. 


CONVERTERS 

187 MOSFET 52MHz. 

188 2-6 MHZ. 

189 6-19 MHZ. 

190 V.H.F. 

191 Crystal Locked HF & 
VHF. 


AMPLIFIERS PREAMPS 
A CONTROL UNITS 
MONAURAL 

194 Mullard 3-3. 

195 Modular 5-10 & 25 Watt. 


STEREO 

196 1972 PM 129 3 Watt. 

197 Philips Twin 10-10W. 

198 PM 10 + 10W. 

199 PM 128-1970. 

200 PM 132-1971. 

201 ETI -425 Amp & 
Preamp. 

202 ETI -425 Complete 
System. 

203 ETI-416 Amp. 

204 PM 136 Amp 1972. 

205 PM 137 Amp 1973. 


GUITAR UNITS 

209 P/M 125 50W. 

210 E/T 100 100W. 

211 P M 134 21W. 

212 P M 138 20W. 

213 Modular 200W. 
’214 Reverb Unit. 

215 Waa-Waa Unit. 

216 Fuzz Box. 


PUBLIC ADDRESS UNITS 

219 Loud Hailer Unit. 

220 P.A. Amp & Mixer. 

221 P, M 135 12W. 

222 Modular 25W. 

223 Modular 50W. 


CONTROL UNITS 

225 P/M 112. 

226 P/M 120. 

227 P/M 127. 

MIXER UNITS 

229 FET 4 Channel. 

230 ETI Master Mixer. 

231 Simple 3 Channel. 


TUNER UNITS 

232 P/M 122 

233 P/M 123. 

234 P/M 138. 

235 Simple B/C. 


PREAMPLIFIERS 

237 Silicon Mono. 

238 Silicon Stereo. 

239 FET Mono. 

240 Dynamic Mic Mono. 

241 Dynamic Mic Stereo. 

242 P/M 115 Stereo. 

243 — 

MISCELLANEOUS KITS 

244 Geiger Counter. 

245 Direct Reading Im¬ 
pedance Meter. 

246 — 

247 Electronic 
Anemometer. 

248 Simple Proximity 
Alarm. 

249 Pipe & Wiring Locator. 

250 Resonance Meter. 

251 Electric Fence. 

252 Metronome Ace Beat. 

253 Transistor Test Set. 

254 Electronic Ther¬ 
mometer. 

255 Flasher Unit. 

256 Lie Detector. 

257 Metal Locator. 

258 Stroboscope Unit. 

259 Electronic Canary. 

260 240V Lamp Flasher. 

261 Electronic Siren. 

262 Probe Capacitance 
Meter. 

263 Moisture Alarm. 

264 AC Line Filter. 

265 Proximity Switch. 

266 Silicon Probe Electronic 
Thermometer. 

267 Transistor / FET 
Tester. 

268 Touch Alarm. 

269 Intercomm Unit. 

270 Light Operated Switch. 

271 Audio/Visual 
Metronome. 

272 Capacitance Leakage 
Checker. 

273 Audio Continuity 
Checker. 

274 Bongo Drums. 

275 Simple Metal Locator. 

276 Keyless Organ 

277 Musicolour. 

278 Stereo H / Phone. 
Adapter. 

279 Attack / Decay Unit. 

280 Tape Recorder Vox 
Relay. 

281 Tape Slide Syn¬ 
chroniser. 

282 Tape Actuated Relay. 

283 Auto Drums. 

284 1C Vol Compressor. 

285 Audio Attenuator. 

286 Thermocouple Meter. 

287 Door Monitor. 

288 Earth "R" Meter. 

289 Shorted Turns Tester. 

290 Zenor Diode Tester. 

291 Morse Code Osc. 

292 Simple Electronic 
Organ. 

293 Pollution & Gas 
Analyser. 

294 Universal H / Phone 
Adaptor. 

295 Super Stereo ETI-410. 

296 "Q" Multiplier. 


E. D. & E. 


(SALES) 

PTY. LTD. 

118 LONSDALE STREET, MELBOURNE - 3000 - VIC 


PHOIME 
662 3506 
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The Amateur 
Bands 


wu 


by Pierce Healy, VK2APQ 


BflHUHBi 



Help the IARU to Help You 

The future of amateur radio, along with other worldwide communication 
systems, rest in the decisions made at International Telecommunication Union 
Conferences. Amateurs are represented at such conferences by the In¬ 
ternational Amateur Radio Union. 


The International Amateur Radio Union was founded 
n 1925 and is the official amateur organisation 
recognised by the International Telecommunication 
Union. IARU membership is open to national amateur 
radio societies throughout the world, but only one 
society from any country is eligible for membership. 

The IARU has three regions, according to 
geographical location. 

Broadly, Region I covers Europe, Africa and parts of 
Asia. Region II covers North and South America. 
Region III, Australia, New Zealand, Japan, Oceania 
and South-east Asia. 

Administrative cost of the IARU headquarters is 
underwritten by the American Radio Relay League. 
However, with the establishment of regional 
organisations, it was decided that each area finance its 
own activities. This is by a levy on each member 
society based on a nominal amount per individual 
member. 

Support of your national amateur radio society also 
supports amateur radio worldwide. 

Until 1972 the offices of president, vice-president and 
secretary were filled by those holding the counterpart 
offices in the ARRL. However, when Harry Dannals, 
W2TUK. was elected president he expressed the view 
that the duties as IARU president demanded a full¬ 
time officer and the ARRL board of ^directors 
nominated his predecessor, Robert Dennison, WODX, 
to continue in the IARU office. 

Robert Dennison has now indicated that he is 
unable, due to pressure of personal affairs, to carry on 
as IARU president. In his place the ARRL has 
nominated Noel B. Eton. VE3CJ. The proposal has 
been circulated to all the member-societies. For many 
years Noel Eaton served as ARRL Canadian Division 
director and is a newly elected vice-president of the 
League. He has extensive experience in IARU affairs, 
including attendance at the 1971 ITU Space Con¬ 
ference, and service as treasurer and executive 
committee member of the Union Interamericana 
Radioafficiondos — IARU Region II. 

Victor C. Clark, W4KFC, newly elected first vice- 
president, ARRL, also becomes an IARU officer, while 
John Huntoon, WlRW. continues as secretary. 

Another proposal before IARU member-societies is 
an application for membership by the Radioklub der 
DDR. 

REGION I 

Member societies of the Region I Division have 
revised the 144MHz and 432MHz band plans. This plan 
provides for the use of 145.854MHz to 146.00MHz by 
amateur satellites. 

The president of the RSGB, Mr G. R. Jessop. G6JP. 
made these observations in a message to members: 

"... the problems of conserving our band allocations 
are becoming more acute. In 1979 there will be a World 
Administrative Radio Conference during which there 
will be manv claims for a share of the spectrum. 

"The society is already making preparations by 
discussions with our administration, the Ministry of 
Posts and Telecommunications, and we are supporting 
the IARU Region I Division in its efforts to convince 
other member societies of the need for the closest 
liaison with national administrations. 

"For our own part we need the support of every 
amateur, and we must show that we are a responsible 
body of enthusiasts engaged in a progressive and 
useful hobby.” 


Mr G. R. Jessop. G6JP, was installed as the 40th 
RSGB president on 4th January, 1974. 

REGION II 

At a conference of societies in 1973, at Santiago, 
Chile, delegates concluded that very few amateurs 
realised the extent to which their national society is 
contributing funds and effort to strengthen amateur 
radio. The conference decided that each society should 
give more publicity to this activity. 

Because of the large membership of Canadian and 
US members the ARRL contributes some $4,500( US) to 
the Region II organisation. 

REGION III 

To the end of March 1974, no information had been 
publicised through WIA news media regarding a 
Region III Association meeting this year. 

In view of the preparations being made in other 
countries, many amateurs are expressing concern at 
the apparent lack of action on plans for representation 
to administrative authorities on matters that may 
affect amateur radio. 

However, hope has been expressed that the matter 
would receive attention at the WIA federal convention 
in Sydney at Easter. 

LOCAL AND OVERSEAS NEWS 
Amateur Radio in Morokulien 

The name Morokulien is derived from the Norwegian 
and Swedish words "moro” and “kul” which mean 
"fun.” It is the name of a “country” of several square 
kilometres between Norway and Sweden. 

This land was set aside in 1958 in connection with 
efforts to promote various charities, among them two 
memorial assistance funds for handicapped radio 
amateurs in the neighbouring countries. 

The Norsk Radio Relae Liga (NRRL) and 
Foreningen Sveriges Sandareamatorer <SSA) oversee 
the operation of the funds, which honour LA5LG and 
SM5WL. The special memorial call signs LG5LG and 
SJ9WL are used from a permanent amateur station set 
up in a cottage which may be rented on a daily basis by 
any licensed amateur. 

the cottage has four beds, a well-furnished kitchen, 
a verandah and — of course — a radio room and lots of 
antennas. All proceeds from the rental of the cottage 
and other related projects are used to assist han¬ 
dicapped amateurs in Norway and Sweden. 

Should you be planning to visit Scandinavia, com¬ 
plete rental information is available from ARIM. N- 
2242 Morokulien. Norway, or ARIM, S-67044 
Morokulien. Sweden. Please include sufficient postage 
for the reply. 

Australia 

The Annual General Meeting if the NSW 
division. WIA. was not held on Friday. March 22. 1974. 
as intended Two factors caused a postponement. 
First, a querv regarding the validity of the form in 
which notice of the AGM was given. Secondly doubts 
were expressed if a quorum was actually present. As 
the legal adviser was not present, the chairman ruled 
that the meeting not proceed and that a new notice 
would lx* sent to members calling for the* AGM to be 
held on Friday night. April 26. 1974. 

The Victorian Division. WIA. have sold their 


property at 478 Victoria Parade, East Melbourne, 
headquarters of the division for many years. 
Negotiations were to be finalised by the end of March, 
’974, for the purchase of a property in Brunswick 
Street, Fitzroy. for $68,000. The property has all the 
potentials to cover the facilities required, there being 
no restrictions by the local municipal authorities. 

Moon bounce Tests 

A visitor to Sydney during mid-March, 1974, was 
Chris Skeer. VK5MC, of Millicent, South Australia, 
whose achievements with 144MHz moonbounce ex¬ 
periments were recorded in the December, 1973, and 
January, 1974, notes. 

A very interesting and enlightening evening was 
spent with Chris, discussing some of the technical as 
well as physical problems associated with equipment 
and antennas for E-M-E tests. 

The most interesting topic was the strength of 
signals received during E-M-E tesis, since only about 
seven per cent of the signal transmittedls reflected 
from the surface of the moon. This aspect was 
demonstrated by a series of tape recordings. These 
included: 

—Reception of his own 144MHz signals from the 
moon. 

—Signals from W6PO and VE7BQH at VK5MS via 
E-M-E on 144MHz 

—144MHz signals from VK5MC, 432MHz signals 
from VK2AMW, at Dapto. NSW. and 1296MHz 
signals from VK3AKC, at Geelong, Victoria, as 
received at the United States Naval Research 
Laboratory via E-M-E. 

—Signals received at the laboratory from amateur 
stations in the USA, Canada and England. 
—144MHz ground wave signals from VK3ATN 240kM 
north-east of VK5MC and the same signal received 
via E-M-E giving an uncanny echo effect. 

—a sample of E-M-E QRM from a Canadian station 
attempting to break-in on a 144MHz contact bet¬ 
ween VK5MC and two stations in the USA. It was 
not realised that the interference was being caused 
by another E-M-E amateur station until a report 
on the test was received from the Canadian 
station. 

—The effect of audio filters^ised to eliminate some of 
the band noise received during E-M-E tests. 

The signals varied in strength and readability but. 
nevertheless, were remarkable considering the 
distance traversed, the power used and the relatively 
modest equipment employed. 

These experiments should add status to amateur 
radio and be an incentive to others to take up a 
fascinating aspect of UHF-VHF communication. 

VIIF-U1IF Contest Results 

There was an increased number of logs received in 
the 1973-1974. "Ross Hull VHF-UHF Memorial Con¬ 
test.” From comments accompanying the logs it was a 
most enjoyable contest. The great majority of contacts 
were on the six metre band and a few on the 1296MHz 
band. 

The trophy winner was Kerry Adams. VK5SU. with 
7300 points. The certificate for highest score in a 48- 
hour period was won by Stephan Gregory. VK3ZAZ. 
with 2211 points. VK5SU operated in the "Trans¬ 
mitting open” section and VK3ZAZ in the “Trans¬ 
mitting phone” section. Only one log was received for 
the "Transmitting CW” section. 

EM Broadcasting Inquiry 

It was stated in the WIA. Victorian division broad¬ 
cast on Sunday. 17th March. 1974. that a submission, 
similar to the recommendation now likely to be 
adopted, was submitted to the FM inquiry on behalf of 
the WIA The submission was prepared by the WIA 
UHF-VHF advisory committee 

Mobile Contest Suggestion 

Sid Molen, VK2SG. has put forward a proposal for an 
Australian and World Wide Mobile Contest Suggested 
rules are: 

—Contacts may be mobile to mobile; mobile to fixed 
stations^on any band. 

— Contacts to be phone. CW or cross mode. No cross 
band. 

—No beams or fixed aerials to be used by mobile 
stations. 

—Mobile stations must operate from the normal 
vehicle electrical supply. 

—The contest to be confined to land mobile stations. 
—Mobile stations to multiply points scored by kM 
travelled during the contest, divided by the 
number of operators. 

—Only one contact per station per band. 

—Entries to include a complete discription of the 
gear used together with a map of the route taken 
during the contest. 


Radio clubs and other organisations, as well as individual amateur operators, are cordially in¬ 
vited to submit news and notes of their activities for inclusion in these columns. Photographs 
will be published when of sufficient general interest, and where space permits. All material 
should be sent direct to Pierce Healy at 69 Taylor Street. Bankstown, 2200. 
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RETURN MAIL SERVICE 


SEMI-CONDUCTOR SPECIALISTS J 


E-A HANDBOOKS 


All handbooks available now: 


• BASIC ELECTRONICS $2.40 

• DIGITAL ELECTRONICS $2.40 

• SOLID STATE $2.40 

• HI-FI STEREO ANNUAL $1.90 


Price includes postege. Available from: 

EA. Box 163. Beaconsfleld NSW 2014. 


AMATEUR BANDS 


—Check sheets to be included with contest logs and to 
be signed by two amateurs. 

—The contest to run for 24 hours from 1000GMT on 
23rd December to 1000GMT on 24th December. 

--Scoring table; mobile to fixed station in same 
country, 1 point, Mobile to mobile in same country, 
3 points. Mobile to fixed station another country, 5 
points. Mobile to mobile station in another coun¬ 
try, 10 points. 

Comments should be sent to Sid Molen, VK2SG, at his 
call book address. 

VK2WI Beacons 

Beacon transmitters operate at the NSW/ Division 
WLA, station at Quarry Road, Dural. These function 
continuously in the six and two metre bands. 

52.450MHz — Power, 30 watts. Antenna, crossed 
dipoles stacked five-eights wavelength apart, 15 
metres high. 

144.002MHz — Power, 30 watts. Antenna, two ten 
element yagis, one beaming north and the other 
southwest. 

Both transmit “VK2WI” every 40 seconds at 10 
words per minute CW. 

RADIO CLUB NEWS 
Quarter Century Wireless Association 

The monthly get-together of the Sydney Chapter, 
QCWA, was held at the RSL Memorial Club, North 
Sydney, on Wednesday evening 13th March, 1974. 
Members were pleased to welcome as their guest 
Jamison Rowe, Editor of “Electronics Australia.” 

After an enjoyable dinner the party adjourned to a 
private room where an informal discussion took place 
on VHF techniques and other technical topics. At the 
conclusion of the discussions, lasting about 90 minutes, 
members expressed their appreciation to their guest 
for his very worthwhile contribution to the discussion. 

Membership is open to amateurs who have been 
licensed for twenty-five years or more. Details may be 
obtained from president — Harry Caldecott, VK2DA 
secretary — Pierce Healey, VK2APQ, or treasurer — 
Brian Anderson, VK2AND, at their call book ad¬ 
dresses. 

Central Coast Amateur Radio Club 

The annual meeting and election of officers of the 
Central Coast Ama teur Radio Club was held on Friday, 
1st March, 1974, at the club rooms, Dandaloo Street! 
Kariong, NSW. The officers elected were: President — 
Dick Maitland, VK2BBK; Vice-president — Em 
Hodgkins, VK2EH: Secretary — Barry Gibbore, VK2- 
ZUX; Treasurer — Leon Brett; committee members 
— Ross Mudie, VK2ZRQ: Bill Smith, VK2TS; Ray 
Wells, VK2ZSX; Don Crutcher, VK2ZCZ; Bob Lean 
VK2ZLY and Mrs Suzanne Wells, publicity officer. 

At the social meeting on 15th March, 1974, a series of 


NASA films, organised by Gary Tippett, VK2UX, were 
screened. The films were of the Appollo 17 moon 
mission; ERTS —a research satellite; andSkylab, the 
orbiting space station. The forty persons present had a 
most enjoyable night and it was their hope that more of 
that type of film could be screened in the near future. 

The CCARC meets on the first and third Friday 
evenings of each month and visitors are always 
welcome. Further information from the secretary 
Barry Gibbons, VK2UX, telephone Gosford 251746 
or PO Box 238, Gosford, NSW, 2250. 

Illawarra Branch 

E-M-E experiments on 432MHz by the moonbounce 
group of the Illawarra Branch, led by Lyle Patison, 
VK2ALU, have again been successful. Tests were 
conducted from the moonbounce station at Dapto on 
2nd, 3rd and 9th February and 2nd March, 1974 under 
the call sign VK2AMW. 

Weak signals were heard from W6FZJ on 2nd 
February who indicated that VK2AMW was being 
received reasonably well. Only echoes of the VK2AMW 
signals were heard on the 3rd and 9th February, which 
were up to8dB above the noise on the 9th. 

On 2nd March, 1974, an excellent two way contact 
was made with K2UYH in New York. The contact 
lasted for an hour. Signals from K2UYH peaked to 
lOdB above the noise and VK2AMW was also being 
received very well. 

This test produced results far better than anything 
previously achieved, mainly as the result of the 8.5 
metre dish antenna used by K2UYH. Linear 
polarisation at both stations may also have been a 
factor, although there would have been less fading had 
circular polarisation been used. 

Tape recordings were made of the signals received, 
also some chart recordings. VK2AMW echoes were 
6dB above the noise. 

The next series of tests were scheduled for 31st 
March, 1974, when it was planned to use teletype 
(RTTY) for the first time. 

Fixed station VHF activity by Illawarra Branch 
members has resulted in some good contacts on six and 
two metres. Mobile stations as far north as Raymond 
Terrace being worked on 146MHz FM from the 
Wollongong area. 

Visitors are always welcome to the Illawarra Branch 
meetings. These are held on the second Monday of each 
month in the Wollongong Town Hall Committee Room 
at 7.30 pm. Further information from the secretary 
PO Box 110, Dapto, NSW 2530. 

Geelong Amateur Radio & TV Club 

The Annual Geelong Hamfest, organised by the 
Geelong Amateur Radio & Television Club, will be held 
during the second weekend in May. In the March 1974 
issue of the club’s newsletter it is explained that the 
Hamfest is a convention with a difference. Not only are 
amateurs catered for, but also their XYL’s, YL’s and 
harmonics. 

The Hamfest is a weekend affair, with entertainment 
on the Saturday, llth May, and field events, trans¬ 
mitter hunts etc on the Sunday. 
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The first Geelong hamfest was in 1970, with an at¬ 
tendance of 90. Last year the attendance was 240. This 
is a good indication of the increasing popularity of the 
event. 

Unfortunately at the time these notes were compiled 
no information was to hand on registration fees or 
accommodation. 

As usual GARC members participated in the John 
Moyle Memorial National Field Day. Many stations 
were worked, from 3.5MHz to 144MHz, SSB and FM. 
The most activity was on 7MHz, 14MHz and 146MHz. 
According to a report some difficulty is being ex¬ 
perienced in working out the total points scored. It 
seems the log keeper used hieroglyphics instead of 
English. 

During February VKlVP in Canberra and VK2NN in 
Wentworth Falls in the Blue Mountains west of Sydney 
were worked on 144MHz by three Geelong stations, 
VK3AQR, VK3BMD and VK3BDL. At the time TV 
stations in southern NSW and Channel 5A in 
Wollongong were being received in Geelong at good 
strength. 

A study group has been organised at the GARC for 
those intending to sit for the August AOCP 
examinations. 

For details write to the Secretary, GARC, PO Box 
520, Geelong, Victoria 3220. 


OBITUARY 

Chris Dein, VK2ZBK, passed away suddenly on 
Friday, 15th March, 1974. Although Chris suffered 
periods of ill health from time to time his sudden 
passing came as a great shock to all his friends. Chris 
was a keen and active amateur, mostly on the six and 
two metre nets, but with long-term plans for a full 
licence and a broadening of activities. He invariably 
had a piece of gear of some kind under construction on 
the bench. Only a few weeks prior to his death he had 
attended the Gosford field day and won the sue metre 
talk-in fox hunt. He and his fiance, Joy, had planned to 
marry in June this year. 

To his parents, and to Joy, we extend our deepest 
sympathy. 


Gold Coast Radio Club 

A new site is being acquired for the Gold Coast FM 
repeater which will have the new call sign VK4WIG. It 
may be in operation by the time these notes are read. 

On 22nd December, 1973, several contacts on 146MHz 
FM are reported to have been made with VK3, VK5 and 
VK7 stations by Art Burton, VK4FE and Mike 
Adams, VK4ZDA. Art, VK4FE has also had several ( 
interstate contacts using 144.1MHz SSB, including one 
with VK5-DK. 

It is also reported that Mike, VK4ZDA is proto-typing 
solid state SSB equipment for the 144MHz band. If 
sufficient interest is shown it could become a club 
project. If interested in this or other activities write to 
the secretary, PO Box 588, Southport, Qld 4213. 

Westlakes Radio Club 

A straight to the point note regarding “pirates” in 
the amateur 11 metre band and adjacent frequencies in 
the South Newcastle and other areas appeared in the 
March issue of the Westlakes Radio Club newsletter. 

“Unlicensed operation has never been, and will 
never be, condoned by this club. Beware then of those 
who claim that they are club members when you know 
very well that they are pirates. 

“There is a perfectly legitimate way to become a 
radio amateur and there are also perfectly legitimate 
wavs to locate and punish those who operate illegally. 
All this fancy name jazz — ‘Hotel Bravo,’ Southern 
Cross’ and such like mean only one thing; the person 
using them is a pirate.” 

It is also suggested that if all clubs and divisions of 
the WIA moved together on the menace, this illegal 
activity, too often thought by the general public to be 
amateur radio, could be checked. 

The Westlakes Radio Club annual general meeting 
was held on Friday evening, 22nd February, 1974. The 
special guest was Kevin Watson, VK2BLW, NSW state 
supervisor of the WIA Youth Radio Club Scheme. 
Kevin also acted as chairman for the election of of¬ 
ficers. Officers appointed were: Director — Joe 
Waugh, VK2IQ; Co-direciors — Keith Howard, 
VK2AKZ and Brian Jones, VK2ZKF; Secretary - Eric 
Brockbank, VK2ZOP; Treasurer — Max Maclachlan. 
In addition there were appointments to supervise 
various aspects of the club’s activities and a com¬ 
mittee of six. Two new positions were created; 
education officer and social co-ordinator. 

Construction of the new club premises is 
progressing rapidly. Water and power have been 
connected and a start has been made on stage II. This 
includes an entrance hall, office, and toilet facilities. 
The new premises are in York Street, Teralba. 

As soon as the building is ready the YRCS classes 


IONOSPHERIC PREDICTIONS FOR MAY 

Reproduced below ore radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Commonwealth Bureau of Meteorology. The graphs are based on 
the limits set by the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting 
Frequency). Black bands indicate periods when circuit is open._ s - 74 
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and other activities will be transferred from Ranclaud 
Street, Booragul. 

Full details of the club’s activities from the 
secretary, Eric Brockbank, VK2ZOP, PO Box 1, 
Teralba, NSW 2284 

Maitland Radio Club 

The Maitland Radio Club annual general meeting 
was held at the club rooms on Saturday night, 9th 
March, 1974. Mayor of Maitland, Aid Noel Unicomb, 
chaired the meeting. Presenting the annual report, 
Kevin Watson, VK2BLW, said the club had made 
tremendous headway during the past year. A record 
membership of 167 was attained and the total at¬ 
tendances at all functions was an all-time high of 4488 
persons. 

Sixteen examinations were conducted for WIA Youth 
Radio Club Scheme certificates, for which 56 members 
qualified. One member qualified for the YRCS radio 
instructor’s certificate and two gained their AOCP at 
the PMG’s Department examinations. 

Kevin Watson, founder and life member of the Club, 
was re-elected unopposed for his eighth consecutive 
term as president. 

A display to demonstrate amateur radio and club 
activities was given at a fete held at the Dungog High 
School on Thursday night, 14th March. This created a 
lot of interest among students and residents. 

Room to room telephone communication is now 
possible at the club, an automatic telephone exchange 
given to the club by General Electric Company 
Telecommunications has been installed under the 
supervision of club member Garry Watson. 

For information on the MRC write to the secretary, 
Box 59, East Maitland, NSW 2323, or telephone 
Maitland 37 2282. 

WIA Hunter Branch 

On Friday. April 5th, the lecture at the Hunter 
Branch of the Wireless Institute was given by Mr Jim 
Rowe, the Editor of “Electronics Australia.” The 
lecture was at the Newcastle Technical College, and 
Mr Rowe’s topic was “Some Interesting Concepts and 
Applications of Digital Logic.” The audience showed 
considerable interest in some of the points raised dur¬ 
ing the lecture, and from the questions asked after¬ 


wards it became apparent that many radio amateurs 
in the Hunter Valley are keenly interesting in digital 
electronics and its applications. 

On the morning of Saturday 6th, while still in 
Newcastle, Jim Rowe was taken on a guided tour of the 
studio facilities at television station NBN-3 by the 
Assistant Chief Engineer Rodney Prout, VK2CN T. 
The station is well advanced in converting to colour, 
and Rodney was able to show Jim their impressive 
array of colour videotape machines and telecine 
machines, together with their new master control 
room and newly outfitted colour OB van. 

Before leaving for Sydney, Jim Rowe drove across to 
East Maitland, where he had been invited to revisit the 
Maitland Radio Club. After a very pleasant lunch with 
club president Kevin Watson, VK2BLW and his wife 
^Margaret, Jim was able to look over the club premises 
with them and make a comparison with the position at 
his last visit, about two years ago. The contrast was 
most dramatic, and Jim congratulated Kevin on the 
club’s very impressive progress as an integrated 
community youth centre. 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this aim, why not undertake 
one of the Courses conducted by the 
Wireless Institute of Australia? 
Established in 1910 to further the in¬ 
terests of Amateur Radio, the Institute is 
well qualified to assist you to your goal. 
Correspondence Courses are available at 
any time. Personal classes commence in 
February each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A. 

14 ATCHISON STREET. 

CROWS NEST. N.S.W. 2065 
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Shortwave 
Scene 


by Arthur Cushen, MBE 


■■■■■■ 



Officially opened in October 1965, Radio South Africa, operating with four 
250kW transmitters, commenced transmissions to Australia and New Zealand 
in late 1967 with a 1 hour program. This service was scheduled to be with¬ 
drawn on Saturday May 4 due to transmitter requirements for other services. 


The two daily transmissions, beamed to New 
Zealand at 0800GMT and to Australia at 0900GMT, have 
never been a success due to the difficult propagation 
path. The polar transmission area does not enable a 
regular service due to difficulties in transmission, 
coupled with the station’s use of the high frequency 
bands. 

From observations over the past seven years, 
frequencies in the 13, 16 and 19 metre bands have 
mainly been used, and generally 21545kHz has been 
successful when transmission was possible. It could 
only be expected that this service would be cancelled 
as, in most months, the transmission could only be 
received less than 1 day in 5 and then often of inferior 
quality. 

The Dutch and German transmissions to Europe and 
the French service to Canada were also suspended, 
while the English transmission to North America has 
been shortened. 

The transmitting facilities are located at 
Bloemendal near Johannesburg, and are known as the 
H.F. Verwoerd Transmitting Centre. Having visited 
these facilities, one is sure that it is not the lack of 
modern equipment that has resulted in the suspension 
of the service, but rather the fact that South Africa is 
closing its medium-wave services and is to serve the 
area on short-wave and FM. The popularity of Radio 
South Africa in recent years has increased, and in the 
last “Popularity Poll’’ the station rose to 9th place. In 
the future, listeners will hear South Africa only in 
programs beamed to Europe, North America and 
Africa. 


THAI WEATHER STATION 

The Bangkok Meteorological Station which broad¬ 
casts weather and shipping on 7863kHz and closes at 
1330GMT was reported in last month’s issue. 

Steven Greenyer of Invercargill, NZ, has verified 
these broadcasts and in a letter they state, “The 
station is operated by the Telecommunications 
Division of the Bangkok Meteorological Department. 
Because of financial difficulties, the staff borrow 
records from their friends to play on the air. They also 
record songs from other radio stations on a cassette 
recorder at home, then bring the cassettes into work to 
play them. This results in some of the songs being cut 
at the beginning or end to remove unwanted ad¬ 
vertising. The weather forecast is given in English at 
15 minutes past the hour from 0015 to 1315 GMT except 
for 0215, 0515, and 1215. It is of 2 or 3 minutes duration. 
Sign-off is at 1330GMT. The address is: Meteorological 
Department, Sukumvit Road, Bangkok, Thailand.” 


BBC MALAYSIAN RELAY 

The t ar HJast Relay station of the BBC, located at 
Johore Bahru, is reported to be closing shortly due to 
the expiry of the 25 year lease which has enabled the 
BBC to use this relay point since the end of World War 
2. Listeners in Australia and New Zealand, as well as 
the Far East, depend heavily on BBC Tabrau for re- 
broadcasting BBC programs from London. In par¬ 
ticular, during our winter months direct reception 
from London is not possible after dark, and this relay 


Further details on other stations, and in¬ 
formation on what is being heard by readers 
should be sent to Arthur Cushen, 212 Earn 
Street, Invercargill, NZ. All times are GMT, 
add 8 hours for WAST 10 hours for EAST 


station plays a vital role in re-broadcasting BBC World 
Service, as well as those carried in the Asian 
languages. 

It is understood that the BBC has secured an 
agreement with the Government of Brunei to move its 
transmitting site to that country. This will mean the 
closure of some ten transmitters ranging in power 
from 250kW down to lOOkW. These will have to be 
moved to the new site or replaced withmew equipment. 
Without this relay station, listeners in this part of the 
world would have great difficulty in hearing London, 
and the expected introduction of the new site should 
improve reception in this area. 

At the same time the BBC is planning a further relay 
station in conjunction with the Voice of Germany, and 
this one is to be located in the West Indies on Antigua to 
improve reception in North and South America. 


POPULARITY POLL 

Every three years, the International Short-wave 
Club in London conducts a Popularity Poll to find the 
world’s most popular short-wave station. Radio 
Nederland took top place, a position formerly held 
three years ago by Radio Australia. In the top ten 
positions there was only a change in placing, and no 
station gained a marked superiority over,the others. Of 
ihterest to New Zealanders was that Radio New 
Zealand was in 43rd place. Considering New Zealand 
has no International Service, this is a good ranking for 
such a low-powered service. The top ten positions, with 
their 1971 placings in brackets, are as follows: 

1 Radio Nederland (3) 

2 B.B.C. London (2) 

3 Voice of America (4) 

4 Radio Australia (1) 

5 Voice of Germany (5) 

6 Radio Canada (7) 

7 Radio RSA (8) 

8 Radio Sweden (12) 

9 Radio Japan (6) 

10 Swiss Broadcasting Corp. (11) 


SUNSPOT COUNT DECLINES 

The monthly sunspot count has shown a gradual drop 
over its 11 year cycle, and is fast approaching its 
lowest point. The count has a major influence on short¬ 
wave reception as the lower short-wave frequencies 
are more active during low sunspot activity, and 
readers will notice little activity on the 11 and 13 metre 
bands. 

The latest report from the Zurich observatory shows 
that in February there were days when there was no 
sunspot activity. The present count, together with 
predictions for the next few months, are as follows: 
March 23 May 21 July 18 

April 22 June 19 August 17 


THE VOICE OF CHILE 

The International Service of the Voice of Chile is now 
being well received on two frequencies. A service 
commencing at 0900GMT is observed on 6195kHz with 
news bulletins and announcements in several 
languages. Another frequency, 15150kHz, is in 
operation from 2045-0500GMT, and our reception has 
included an English news bulletin at 0217GMT. The 
station has verified reports concerning their broad¬ 
casts, and this was received by airmail in the form of a 
post card with hand written details including the date, 
time, and frequency of the reception. The verification 
signer is: Jefe Dpto. Lecnico, RadioNacional De Chile 
Casilla 244V, Santiago, Chile. 


TWR TRANSMITTER FOR GUAM 

According to Colin Miller of Johannesburg, Trans 
World Radio are to build a relay station on Guam in the 
Central Pacific. This new relay base will broadcast 
Gospel programs to Australia and East Asia. Tran¬ 
smitter power will be 250kW and construction is ex¬ 
pected to commence later this year after the Swaziland 
relay station has been completed by TWR engineers. 
Trans World Radio already has a relay base on 
Bonaire in the Caribbean.The new base will give 
coverage of the Asian area, while the Swaziland station 
should provide an adequate service for Africa. 

MEDIUM-WAVE NEWS 

PAPUA NEW GUINEA: The last of the projected six 
medium-wave stations for Papua New Guinea is now in 
operation. This is 9WK Wewak which operates on 
1520kHz and closes at 1400GMT. This station was one of 
five put into operation by the Australian Broadcasting 
Commission before Papua New Guinea became in¬ 
dependent. 

HAWAII: Radio KHVH Honolulu, which is heard on 
1040kHz around 1600GMT, is planning to move to 
1010kHz and increase power from 5kW to lOkW. The 
reason for this is that the station feels it can serve the 
outer islands and also move further down the dial away 
from the other Honolulu station KIOE, which operates 
on 1080kHz. An interesting item from Hawaii is that the 
Filipino session, formerly carried on KISA on 
1540kHz, can now be heard from KORL on 650kHz at 
1500GMT. 

AUSTRALIA: According to the Australian Broad¬ 
casting Control Board, call signs have now been 
allocated to the projected ABC repeater stations. 
These stations are: 

720kHz, 3MT Omeo, Vic. 

760 6KW Kununurra, WA. 

990 8GO Gove, NT. 

1040 4WP Weipa, Qld. 

1160 7FG Fingal, Tas. 

1190 6XM Exmouth, WA. 

1570 7SH St. Helens, Tas. 

1570 2WA Wilcannia, NSW. 

The new commercial station for Canberra, which is 
to operate on 1210kHz, has not been assigned a call. The 
most recent frequency change concerns 4GY Gympie. 
which has moved from 1350kHz to 600kHz. 
PHILIPPINES: There have been several changes in 
the Philippines, and as well as many new stations 
appearing several have been closed down by Govern¬ 
ment decree. These mainly include stations operated 
by the Manila Times which had several stations in 
Manila, as well as in other cities. According to Sun¬ 
spot, the magazine of the Finland DX Club, those which 
have closed are: DZMM (1000), DZWS (1070), DXMT 
(1100), DXRH (1300), DXTM (1380), DZBU (1460kHz). 

LISTENING BRIEFS 
EUROPE 

AUSTRIA: In the near future, the DX-programs on 
ORF will be broadcast in English instead of German on 
Sunday at 0915 and 2000GMT. 

INTERNATIONAL WATERS: According to Sweden 
Calling DXers, the Dutch Government has signed the 
Strasbourg-treaty of 1965, which means that the three 
pirate ships off the Dutch coast have to leave the air in 
the near future. These are Radio Veronica, Radio 
Nordsee International and Mi Amigo. Radio Nordsee is 
well received on 6210kHz around 0700GMT and again at 
1900GMT with programs mainly in Dutch, but with 
some English announcements. Radio Veronica is the 
longest established offshore broadcasting station, and 
has been operating off the coast of Holland on medium- 
wave for many years. The closure of these stations will 
mean the end to an era of pirate radio in Europe. 


ASIA 

NEPAL: Radio Nepal at Katmandu has been heard 
on a new frequency of 3425kHz after changing from 
5000kHz. Reception has been best at 1435-1520GMT 
during their External Service in English. The former 
frequency of 5000kHz always suffered interference 
from WWV, but the new frequency is free from in¬ 
terference and according to John Mainland from 
Wellington, NZ, is giving good reception. 

SOUTH YEMEN: The Aden Station in South Yemen is 
now reported to have a transmitter power of lOOkW, 
and has been observed on 11770kHz with Arabic 
transmissions. According to John Mainland, the,station 
offers good reception when closing at 1700GMT. For 
many years Aden has been heard on 5060kHz when the 
power was 7.5kW. 

MONGOLIA: According to the ARDXC, the latest 
schedule of Radio Ulan Bator is 1220-1250GMT on 17780 
and 17820kHz and 2200-2230GMT on 11810 and 11860kHz. 
This information comes from verifications received by 
Robert Hanner and Geoff Cosier. & 


and 12 hours for NZT. 
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HOMODYNE TUNER 
KITSET 

Discrete component version 
from November W.A. $24.00 


MUSICOLOUR: The Mk 2 model from Electronics Australia. 3 channel, 
6 amps max per channel. Self-contained with its own driver amp. 
Requires only a small signal voltage to operate it. Kit contains printed 
circuit board, transformers & components, but no plugs, sockets, or 
metalwork. ONLY $47.40 


Philips Discrete Component Preamp: All the components, including 
print circuit board and anodised front panel for a really high quality low 
noise stereo preamp. The noise ratio on magnetic input is better than 
90db. Here are the specs. . . . 


INPUT 

SENSI 

TIVITY 

INPUT Z 

FREQ 

RESPONSE 

UNWEIGHTED 
S/N RATIO 

Crystal pickup 

300mv 

1m ohm 

10hz-35khz 

>80db 

Magnetic PU 

4mv 

47k ohm 

10hz-45khz 

>90db 

Radio tuner 

150mv 

500k ohm 

10hz-35khz 

>80db 

Tape recorder 

300mv 

500k ohm 

10hz-45khz 

>85db 

Mag mike 

3.5mv 

22k ohm 

10hz-65khz 

>80db 


COMPLETE STEREO PREAMP KIT FOR ONLY 


$19.85. 


VHF KITSET: One transistor, super-regenerative, receives Police, taxis, 
aircraft, etc. Pictorial instructions supplied. Works through an ordinary 
transistor radio without connecting wires. Heap big magic, eh! $5.40 


SILICON POWER TRANSISTORS: Types BD433 / 434 Philips brand. 
Will supply 8 watts RMS from 12 volts. Suitable for car radios, modula¬ 
tors, etc. Supplied with suitable circuit. $2.50 


LE.D.: Light emitting diode. Miniature point source type. Hewlett 
Packard part 5082-4487. Operating data supplied. Runs off 1.6 volts. 47c 
each or 5 for $2.00 


ITEMS REQUIRED. 


I enclose cheque / money order, including 50 cents extra to cover postage. 

We regret that due to currency regulations we cannot accept persona! cheques. 


NAME:.... 

ADDRESS: 


Send tnis coupon to 


WELLINGTON 


Knnnnrai 


all. radio corviPor\]rnjTS • 


MONEY BACK IF NOT 
COMPLETELY SATISFIED 

P.O. BOX 27 037, Wellington, New Zealand. 

DEAR KIT PARTS - PLEASE RUSH MY ORDER -THIS BATH IS GETTING COLD! 


STOCKTAKING 

BARGAINS 

Bridge rectifier BY122 0.8 
amp 50 volt 3 for $1.00 

Preset wafer pots 10k ohms 
10 for $1.00 

Electrolytic. Can type 50 + 50 
ufd 400 volt 3 for $ 1.00 

Electrolytic. Can type voltage 
doubler lOOufd 200 volts 
2 for $1.00 

Electrolytic. Insulated blue tag 
type 25ufd 450 volt 5 for $1.00 

Electrolytic. Pigtail type 32ufd 
350 volt 5 for $1.00 

Electrolytic P.C. type 400ufd 
10 volt 10 for $1.00 

Electrolytic P. C. type lOufd 
300 volt 6 for $1.00 

Ducon polyster PC capacitor 
0.1 ufd 400 volt 10 for 70c 


25 WATT STEREO 
POWER AMP 

This kit utilises the Sanken 
hybrid power amps and is 
supplied complete with 
surrounding components. It 
matches the above Philips 
preamp but can be driven off 
any quality preamp. Power 
supply not included. $44.00 


— VALVES — 


5U4GB 

$ 1.35 

6B7 

$ 1.25 

EZ80 

•po 

6DT6A 

$ 1.20 

80 

$ 2.00 

PCF82 

$ 1.65 

PCF86 

$ 1.35 

6EM5 

$ 1.50 

1B3GT 

$ 1.35 

PL36 

$ 1.20 

PL84 

$ 1.20 

ECH84 

$ 1.80 

PCC88 

$ 2.40 

EZ81 

.80 

EAA91 

.75 

5AS4 

$ 1.35 

35L6GT 

$ 2.80 

12BA6 

$ 1.50 

12BY7 

1 

$ 1.60 
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RADIO HOUSE PTY. LTD. 

306 308 PITT STREET 61-3832 26-2817 760 GEORGE STREET SYDNEY. 211-0171 


MODEL RH-20 $20.00 Packing Et Postage 

$ 1 . 00 . 


20,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current, 50uA, 25mA, 250mA. 

Resistance: 7K, 700K, 7M. 

Decibels: -10, +22 (at AC/10V) +20, +36 (at 
AC/50V). Upper frequency limit 7KHZ. 

Batteries: Two 1.5V dry cells. 

Complete with test leads 


4-SPEED RECORD UNIT 

"Ambassador" 4 speed 16, 33, 4b 8- 78 rpm stereo phono 
unit, complete with Ronette pickup. Stereo ceramic 
cartridge and stylus for LP and 78 records. 

Packed ready to mount with screws and template for 
installation. 

Instructions for connecting to amplifier or radiogram. 
240V AC mains operated. 

Posted NSW $16.50. Posted Interstate $17.00. 

Reduced from $25.00. Special Offer. 

Order now, limited stocks. 


NEW RH (Radio House) 
RANGE OF MULTIMETERS 


MODEL RH-80 $22.00 Packing Et Postage 

$ 1.00 


20,000 Ohms per volt DC. 

10,000 Ohms per volt AC. 

Specifications: 

DC Volts: 0.5,2 5, 10, 50,250,500, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC Current: 50uA, 5mA, 50mA, 500mA. 
Resistance: 5K, 50K, 500K, 5M. 

Decibels: —10dB + 62dB. 

Accuracy: DC 3pc. 

AC 4 per cent (of full scale). 

Batteries: Two 1.5V dry cells, size AA, "Eveready" 
915. 


$29.00 Packing & 
Postage $1.00 

50,000 Ohms per Volt DC. 
10,000 Ohms per Volt AC. 
Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 500, 1000. 

AC Volts: 10, 50, 250, 500, 
1000. 

DC Current: 25uA, 5mA, 
50mA, 500mA 
Resistance: 10K, 100K, 1M, 
10M. 

Decibels: —10 +62dB. 
Accuracy: DC ±3 p.c., AC 
±4 p.c. (of full scale). 
Batteries: Two 1.5V dry cells. 
Overload protected. 


NEW MODEL NA - 100 CASSETTE 
CONVERTER 


"HANDYMAN" RH150 $14.75 


WORLD RANGE SOLID STATE DELUXE 
RADIO "LONGINES SYMPNONETTE" 

19 TRANSISTORS - 9 
Diodes — 500 MW output. 

SIZE 11" x 13" x 5". 

FEATURES:- 

1. Tuning knob 

2. Fine tuning knob 

3. On-Off push Switch 

4. Volume Control 

5. Tone Control 

6. Squelch Control 

7. Band selector knob 

8. Time zone 

9. Telescopic antenna 

10. Dial light 

11. AC / DC selector 

12. Extension Antenna 
Jack 

13. Earphone Jack 


This new Solid State Radio is all-band, all transistor portable designed 
for super sensitive reception of Amplitude Modulation (AM) 

Marine Band (MB) International Short Wave (SW1, SW2) Frequency 
Modulation (FM) Public Service Band LOW (PB), AIRCRAFT (VHF1) 
High Public Service Band (VHF2) and Weather Band (WB). 

These Bands will provide you with many hours of entertainment and 
excitement. This radio is also equipped for house electricity (240 AC) as 
well as by batteries (4 "D" cells). 

PRICE:— $135.00 pack & post $1.50. 


MODEL RH-60 


PRICE: $35.00 Pack & Post 
$1.00. 

Play your cassette tapes 
through your car Radio and 
speaker and save $30.00 to 
$40.00 

SIZE 6" x 4 / 2 " x 2 V' 
Complete with fittings and 
instructions to install in any car 
which has a radio fitted. Radio 
can also be operated when 
required. This model 
reproduces the excellence of 
music from a cassette through 
the AM Car radio. Operation is 
extremely simple. 


CHECKED PACKED & POSTED 
$15.50 

Pocket-size 3%" x 4V&" x 1 
Instruction sheet and circuit. 
SPECIFICATIONS: 

DC Volts: 2.5, 10, 50, 250, 1000. 

10,000 ohms per volt 
AC Volts: 10, 50, 250, 500, 1000. 
DC Current: .1, 25, 250mA. 
Resistance: 20K and 2M. 

Decibels: -20dB, +62dB, 0.7KHz. 
Capacitance: .0001, 01, .0025, 

25uF 
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INFORMATION CENTRE 


GALKNA CRYSTAIjS: In your December issue on 
page 125. P. J. Hawthorn, Vic asked about galena 
crystals. Being an avid experimenter in my youth I 
found that workable crystals could be made by melting 
lead and dropping in a lump of sulphqur. I also found 
that the old type blue razor blade and a safety pin made 
a workable detector. (V.M.E., Mount Morgan. Qld.) 

Thank you for your contribution, V.M.E. We are 
pringing your recipe so that those interested can 
conduct their own experiments. 

5 METER: I am a beginner in the field of electronics, 
and have adopted your magazine as a general text for 
information. You’ve done a good job on the magazine. I 
have two questions: An S Meter, as I understand it, is a 
frequency meter. What other meters can be used as 
frequency meters? What type of aerial would best be 
suited toa six-band short-wave receiver? (D.G.,Calala, 
NSW). 

6 First of all. D.G., thanks for the kind remarks. Now, 
down to the nitty gritty. An S Meter is not a frequency 
meter, it is merely a signal strength meter. It can in no 
way determine frequency. To measure frequency, one 
must have a meter designed to do just that. Regarding 
the aerial, there is no hard and fast rule. However, you 
might remember an old rule of thumb — “as high and 
as long as possible’’ but bear in mind that it must be 
kept clear of power lines, etc. We described an aerial 
some time ago which you may care to examine — this 
was the “Twin Doublet" which is intended mainly for 
short-wave reception. It appeared in an article called 
“Beating the Noise Problem" in the January 1968 issue 
(File No 2 AE 21). 

COMPONENTS: In the issue for January. 1974. you 
described the Low Cost Homodyne Tuner. I have tried 
to buy a complete kit of parts but everywhere I was 
told that the IC type LM1351 has not been in stock for 
months. When I told them that it was for a project from 
Electronics Australia. 1 was told in one shop that you 
were famous for making projects impossible to build 
because you use parts which are unavailable 
anywhere. Is it true? Must I give up the construction of 
this project and throw- all the parts I have already 
bought into the rubbish bin? Perhaps you may be able 
to tell me where I can get an LM1351 IC. (G.S.. Glebe. 
NSW.) 

<$The current and widespread difficulties associated 
with component availability have already been aired 
at some length and this is something with which we all 
have to contend. However, we can stoutly deny that we 
describe projects for which it is impossible to obtain 
parts. In point of fact, considerable research is done 
regarding the availability of any special components 
before a project is embarked upon. As you have not been 
specific regarding difficulty in obtaining components 
other than the IC. we are unable to comment further 
here We have checked with NS Electronics regarding 
the LM1351 IC and they assure us that there are ample 
stocks in the country. Sydney stockists John Carr Pty 
Ltd have ordered stocks at the time of writing and they 
should have ample supplies by the time this appears in 
print It is also possible that Pre-Pak Electronics may 
have them in stock 

STEREO AMPLIFIER: I have been getting your 
magazine now for 3 years and I think it is the best 
electronics magazine available. In your October 1972 
issue you published a circuit for a mono 21 watt am¬ 
plifier. I was wondering if it would be possible to 
change it into a stereo amplifier as shown in the en¬ 
closed diagram. If not, could you please tell me how to? 

Also could you please tell me how to measure the 
wattage from an amplifier output? (W.R.) 

Q Thank you for your kind comments about E.A. 
From your circuit, it appears that you have not fully 
grasped the concept of a stereo amplifier, as opposed 
to a mono amplifier. You show a single preamplifier 
feeding two power amplifiers via balance and volume 
controls. This will not produce stereo, as only a single 
channel source is being used. To provide stereo, two 
preamplifiers must be used in conjunction with two 


signal sources, such as the dual outputs from a stereo 
cartridge. 

These are connected as two separate mono am¬ 
plifiers, with the balance control connected between 
the outputs of the preamplifiers. 

The usual method of measuring the power output 
from an amplifier is to measure the voltage developed 
across a resistive load, at the onset of clipping, when 
the amplifier is fed with a 1kHz signal. The resistive 
load should equal the nominal speaker impedance. The 
power output is then given by the square of the RMS 
voltage divided by the resistance. 

POWER BOARDS: Have you ever printed information 
on electric power boards, or do you intend doing so? 
(R.S. Armidale, NSW). 

Unfortunately we are not sure what you mean by 
electric power boards. If you care to write again and 
give us more details we may be able to help. 

RADIO CONTROL: My father is interested in elec¬ 
tronics, and I am keen on model aircraft building, but 
we are having trouble combining the two. We have 
been buying Electronics Australia for six years, and 
from time to time various people have written in 
asking for circuits. I know at least three people who 
would have built radio control gear if up to date cir¬ 
cuits were available to suit the local market. Surely 
there would be enough people interested in this subject 
for you to publish serious projects? (C.I.R., Mt 
Waverley, Vic.) 

® We agree that there is probably sufficient interest in 
the subject to justify our describing projects, C.I.R., 
but radio control projects are rather specialised and 
require both special components and also a solid 
background of experience. They also tend to require 
testing in the field, which can prove to be both time- 
consuming and expensive. But we will certainly look 
into the matter to see if there is anything positive 
which we can do. 


FREQUENCY COUNTER: I am very interested in 
building the Digital Frequency Counter described in 
the December 1973 issue. However I cannot understand 
some of the abbreviations shown on the wiring 
diagram on page 41: those marked cal o/ p, carry to 
o f option, T to o / f option, and so on. Also down near 
the range switch there is the abbreviation “TB IN.” 
What do these all mean? Apart from this, the project 
seems an excellent one. Keep up the good work. (K. M., 
Lyndock, SA.) 

v^All of those which include reference to “o/ f” are 
intended to indicate the connection points if the op¬ 
tional overflow flip-flop is added, K. M. If you do not 
intend to fit this option, simply ignore them. We hope to 
publish wiring details of the overflow option shortly, to 
clear up any possible confusion. The “cal 0 / p” con¬ 
nection is that which connects to the calibration signal 
output socket, while the unmarked connection next to it 
is the one which connects to the desired calibration 
signal along the bottom of the board. The “TB IN” 
connection is the clock or “C" input cf the first cycling 
flip-flop of IC3, which connects to the rotor of Sic. We 
hope these clear up your confusion. Q 


APOLOGY 

Knowing that our April issue was being 
published in April 1st this year, Dick 
Smith Wholesale Pty Ltd prepared their 
advertisement on page 23 of that issue 
as a practical joke, to generate some 
good-natured fun. However Murphy's 
Law operated, as it always does when 
this will cause the most embarrassment. 
Despite our joint efforts, a printing error 
made the joke much less obvious than it 
should have been. We apologise for any 
inconvenience this caused. 


NOW AVAILABLE: The 2nd edition of 

DIGITAL ELECTRONICS 

Reprinted by public demand — 
ideal for students and hobbyists 

PRICE: $2.40 posted 


HOW TO USE OUR INFORMATION SERVICES 


As a service to readers “Electronics Australia" is able to offer: (1) Project reprints, metal work dyelines, 
photographs, printed wiring patterns and other filed material to do with constructional projects and (2). 
A strictly limited degree of assistance by mail or through the columns of the magazine. Details are set 
out below: 

PROJECT REPRINTS: These cost 80c per issue-reprint. Thus, a project spread over three issues will 
cost $2.4U. Reprints are available for ail projects, but no material can be supplied additional to that 
alreadv published. Reprints can be supplied more speedily if they are positively identified and not ac¬ 
companied by technical queries. Material not on file can normally be supplied in photostat form at 40c 
per page. 

SUBSCRIPTIONS, BINDERS, HANDBOOKS etc: These are handled by separate departments. For 
fastest service, send separate orders to the departments concerned. 

PHOTOGRAPHS, METAL WORK DRAWINGS: Original photographs are available for most projects, 
Price: $1 for 6in x 8in glossy print. Metal work dyelines are available for most projects. Price: $1. These 
show dimensions and positions of holes and cut-outs, but give no wiring details. 

PRINTED WIRING PATTERNS: We can supply transparencies, actual size, positive or negative, as 
specified. Price: 80c. We do NOT deal in manufactured boards. These are available from advertisers. 
BACK NUMBERS: As available. On issues up to six months, face value. Seven months to 12 months, 
tace value plus 5c. Thirteen months or older, face value plus 10c. Postage and packing, 30c per issue 
extra Please indicate if a PROJECT REPRINT may be substituted if the complete issue is not available. 
REPLIES BY POST: These are provided to assist readers encountering problems in the construction of 
our projects published within the last two years. Note, particularly, that we cannot provide lengthy 
answers, or undertake special research or modifications to basic designs. Charge: 80c. Lnclusion of an 
additional fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries outside the scope of “Replies by Post" may be submitted without 
fee and may be answered in the magazine at the discretion of the Editor. Technical queries will not be 
answered by interview or telephone. 

COMMERCIAL EQUIPMENT: “Electronics Australia" does not maintain a directory of commercial 
equipment, or circuit files of commercial or ex-disposals equipment etc. We are therefore not in a 
position to comment on any aspect of such equipment. 

COMPONENTS: “Electronics Australia" does not deal in electronic components. Prices, specifications, 
etc should be sought from appropriate advertisers or agents. 

REMITTANCES: These must be negotiable in Australia, and should be made payable to "Electronics 
Australia". Where the exact charge may be in doubt, we recommend submitting an open cheque 
endorsed with a suitable limitation. 

POSTAGE Ft PACKING: All charges shown include postage and packing, unless otherwise specified. 
ADDRESS: All requests for data and information should be directed to the Assistant Editor, "Electronics 
Australia", Box 163, Beaconsfield 2014. 
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PHONE 51-3845 
51-7008 



134 VICTORIA RO.. MARRICKVI11E NSW 2204 



GARRARD 

SP 25 Mark 4, The newly released 
latest model — a beautiful machine. 3 
speed. 4 pole motor. Aluminium turn¬ 
table. Fully balanced and 
CALIBRATED P.U. arm. Bias comp, 
cue & pause control. Click suppressor. 
Auto, set down. 

Including Mag. Cartridge, Dia. 

Stylus $71.00 

Pack & Post. N S W. $1.50. Interstate 
$2.50. 

Mounting base with perspex cover 
$23.80. 

Very latest model 3 speed record 
changer, deluxe model, 4 pole motor. 
Fully balanced tone arm. Big heavy 
weight turntable. Ceramic cartridge, 
diamond stylus $55.00 

Mounting platform with hinged perspex 
cover $23.80 


B.S.R. STEREO 
RECORD PLAYER 

Model P 128. Latest design. 4 speed. 
Auto or manual operation. 11" heavy 
weight diecast turntable driven by fully 
shielded 4-Pole dynamically balanced 
240V motor. Noise suppressor. Silicone 
damped cueing device. Square section 
brushed aluminium pick up arm. Ad¬ 
justable counterbalance. Calibrated 
stylus pressure control. Antiskate bias 
compensator fitted with magnetic 
cartridge. Diamond stylus, also audio 
leads. $57.00 

Pack 8. Post. N S W. $V50. Interstate 
52.J0. 


B.S.R. 

STEREO RECORD 
CHANGERS 

Deluxe model with 12in turntable. Cue¬ 
ing device, ceramic cartridge, diamond 
stylus $48.50 

Deluxe model as above with an adjust 
able counter balance, 2 spindles, cali¬ 
brated stylus pressure control added 

$58.50 

Deluxe model as above with 12in Diecast 
heavyweight turntable, 4 pole shielded 
motor, suitable for Magnetic cartridge 

$88.50 

The latter two record changers can be 
,supplied with magnetic cartridge and 
diamond stylus at $10 extra. 


REVERBERATION UNITS 

MODEL 

DELUXE STANDARD 


Suggested Operating 
Level 
Current 

Volts at 1000 Hz 
Input Power 
Output Power 
Freq. Response 
Decay Time 


2mA 

3V 

6mW 

2.7mW 


2mA 

4V 

8mW 

2.2mW 


60 5500 Hz 60 3000Hz 
2 secs. 1.5 secs. 


$19.00 


$7.95 


COMMUNICATION 

RECEIVERS 

LATEST MODELS 

Now available at greatly reduced prices 
TRIO 9R59DS. 550 KHz to 30 MHz. 4 
bands AM SSB CW. BFO. $148.50. 
Realistic. DX 150B Solid state $182.00. 
Send SAE for full tech. Details. 


SONATA NS-1600D 



All silicon solid-state Hi-Fi Stereo Am¬ 
plifier. 10 watts RMS per channel. Each 
channel has separate Bass Treble con¬ 
trols. Inputs for magnetic or ceramic 
cartridge, crystal mic, radio, tape — 
tape out, stereo headphones, 8-16 ohms. 
Instruction booklet, circuit supplied. 
Timber cabinet. Dimensions l4’/2 x 8" x 
4... 

$87.50 plus freight $2.50. 


NEW IMPORTED SPEAKER 
SYSTEM 



Beautiful walnut cabinets 37 x 12 x 23 
mm. The system is excellent quality and 
ideal to use as main speaker or extension 
with your stereo, cassette recorder, etc. 
$12.95 each or $23.00 per pair. P8.P $1.00 
each. 


Model AD 0160 T8 T 
$8.95 P&P 50c. 


PHILIPS 

Dome Tweeter, 


MAGNAVOX WIDE RANGE 
TWIN-CONE SPEAKERS 

8-16 OHMS 
6WR MK5 12W RMS 
8WRMK516WRMS 
10WR MK5 16 W RMS 
12WRMK516WRMS 

Pack and Post 65c 


30-16,000Hz 

$9.90 

$10.75 

$11.50 

$13.50 


GUITAR AND ORGAN 
SPEAKERS 

Pioneer 15" 20 7500 Hz Res 45 Hz 30 

WATTS RMS $33.00 

Rola 12" 12U50 20 11000 Hz Res 45 Hz 50 
WATTS RMS $35.00 

Rola 12" 12UX50 20 13500 Hz Res 45 Hz 50 
WATTS RMS $40.00 

Indicate imp. required with order, 8 or 15 
ohms. 


MUSICOLOUR II 






A 


J 


Operates in conduction wnn your home 
Hi Fi or P.A. System, and as the music 
plays, different coloured lights respond. 
The Musicolour II has three channels. 
The max. number of coloured lights is 
not to exceed 1500 watts per channel. 
As per EA Dec '71, Jan 72. Complete kit 
t)f parts $49.50 

Fully constructed $59.50 

Pack & Post.75c 


CAR SPEAKERS 





STEREO RECORD 
PLAYER 

240V AC — 4 speeds, ceramic cartridge, 
separate motor, 7in turntable, pickup 
arm and rest. Post 50c $7.90 


4 or 8 OHMS. Suitable for radio cassette 
or cartridge $7.75 each, $12.50 pair. P&P 
75c. 


SOLDERING IRON 

240V AC 30 watts, lightweight 2 V 2 OZ, 
heating time 1.8 mins. $7.75 


NEW GARRARD 
RECORD PLAYER 



Three speed turntable with "Sonatone" 
ceramic pick-up mounted on grey metal 
base plate with automatic stop. 

$15.50. Post and packing NSW — $1.00; In 
terstate — $1.50. 


PLAYMASTER 136 STEREO AMPLIFIER 


—JWml- 


As per Dec 72 E A 
Full kit including Fairchild tran 
sistors $82.50 

Metal work only $7.85 

P C. boards $8.00 


MAGNAVOX 8/30 SYSTEM 
TEAK OR WALNUT 


I 


1.6 eft complete 
8.30 Speaker 
3TC 

Fully built cabinet 
Cabinet kit 


$58.00 ea. 
$18.50 ea. 
$3.40 ea. 
$32.00 ea. 
$22.00 ea. 


MULLARD MAGNAVOX 
BOOKSHELF SYSTEM 
TEAK OR WALNUT 

6 WR MK5.3TC 8 or 16 Ohms 15'7 x 8 V 2 x 
8* 2 complete $31.50 ea. 

Cabinet only $13.90 ea. 


SPEAKER SALE 

ALL NEW AND GUARANTEED 


50 WATT 
SOUD STATE 
GUITAR AMPLIFIER 



50 watts RMS solid-state guitar am¬ 
plifier. PM125 4 inputs, 2 channel with 
separate volume, bass and treble con¬ 
trols; speed and intensity controls for 
vibrato. Remote foot switch with plug 
and lead. Black vynex carry cabinet. 
Fully constructed and ready for 
operation off 240VAC $125.50. 


SPECIALS 

Sennheiser stereo headphones 
Model HD424 $46.00 

Model HD414 $29.00 

Standard stereo padded 8 OHMS $7.90 
Deluxe with controls $12.90 

Stereo headphones with inbuilt 
transistor radio $21.00 

Assorted v 2 watt resistors 
10 ohm — 10 meg 

Pack of 100 Incl. P&P $1.65 

Pack Of 200 Incl. P&P $2.75 

Gutter grip car aerial $6.50 

1 MIL Mylar Brand 5 recording 
tape 7" 1800 ft. $3.30 

C90cassettes (lownoise) $1.60 

12v dual polarity car radio, RF 
Stage, push button, solid state, 
complete with aerial & speaker $42.00 

240AC battery top quality cassette 
recorder complete, normal price 
$50.00 $39.95 

.5and 1 mH crossover chokes $1.90ea. 
Husky 4 amp 12V battery charger $19.75 
Gutter grip TV aerial, a must for 
the caravan, hut, etc. $9.75 


SIZE 

IMP 

WATTS 

FREQ 

PRICE 

4" 

15, 3.5 

4 

105 7000 Hz 

$2.45 

5" X 4" 

15 

5 

105 8000 Hz 

$3.25 

5" x 3" 

33 

3 

170 8000 Hz 

$2.90 

5" 

33 

4»/2 

105 6500 Hz 

$3.00 

5" TWIN 

33 

4> 2 

105 14000 Hz 

$3.45 

6" x 4" 

33 

5' 7 

105 6500 Hz 

$3.80 

6" X 4" 

3.4.15 

5*2 

105 7000 Hz 

$3.60 

6" x 4" TWIN 

3.5 

5'/, 

105 14000 Hz 

$3.80 

6" 

2.7 

6 

80 6500 Hz 

$4.85 

6" 

8 

6 

80 6500 Hz 

$5.55 

6" TWIN 

8 

7 

35 13000 HZ 

$8.55 

6" TWIN 

15 

7 

35 13000 Hz 

$8.55 

7" x 5" 

27 

5»/ a 

105 10000 HZ 

$4.00 

8" 

2 

8 

45-9000 Hz 

$5.50 

8" TWIN 

8 

11 

30 14000 Hz 

$7.95 

8" TWIN 

27 

11 

30 14000 HZ 

$8.75 

8" TWIN 

8.15 

9 

35 13000 Hz 

$7.45 

9" x 6" Twin 

8 

8 

40 15000 Hz 

$5.95 

10" 

15 

9 

45 9000 Hz 

$5.50 

10 WR MK4 

33 

12 

30 15000 HZ 

$7.50 

PACK AND POST NSW 45c; 

INTERSTATE 8Sc. 
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ESSENTIAL BOOKS 

THE SECOND BOOK OF TRANSISTOR 
EQUIVALENTS AND SUBSTITUTES. Over 
58,000 entries. Includes British, USA, European 
and Japanese transistors. Just published. $A3, 
including postage. 

HANDBOOK OF INTEGRATED CIRCUITS 
(ICs) EQUIVALENTS AND SUBSTITUTES. 

This book includes all available types of ICs made 
throughout the world at the present time which 
have some possible equivalent, substitute or 
alternative. Just published. $A2 incl. postage. 

MOBILE RADIOTELEPHONE EQUIPMENT 
HANDBOOK. Gives circuits, data and 
illustrations plus some valuable modifications for 
amateur use for the most popular makes of 
commercial mobile radio telephone equipment. 
$A9 including postage. 

HOW TO MAKE WALKIE-TALKIES FOR 
LICENSED OPERATION. $A1 including 
postage. 

HOWTO MAKE2 & 4 METRE CONVERTERS 
FOR AMATEUR USE. $A2 including postage. 
GETTING THE BEST FROM YOUR COLOUR 
TELEVISION. Ideal for prospective buyer and 
user. $A1 including postage. 

THE GOVERNMENT SURPLUS WIRELESS 
EQUIPMENT HANDBOOK. Gives circuits, data 
and illustrations plus valuable information for 
British / USA receivers, transmitters, trans / 
receivers. With modifications to sets and test 
equipment. Latest impression $A8 including 
postage. 

DIRECTORY OF GOVERNMENT SURPLUS 
WIRELESS EQUIPMENT DEALERS. Gives 
details of surplus wireless equipment stores and 
dealers including addresses plus equipment and' 
spares that they are likely to have available. $A1 
including postage. 

CONSTRUCTORS' MANUAL OF ELEC¬ 
TRONIC CIRCUITS FOR THE HOME. 

Essential to every home. 

ELECTRONIC NOVELTIES FOR THE 
MOTORIST. Another best seller just published. 
Full instructions data and circuits. 

PRACTICAL TRANSISTOR NOVELTY 
CIRCUITS. Ideal for anyone wishing to con¬ 
struct gadgets. 

THE ABOVE THREE BOOKS SENT FOR $A4 
including postage. 

THE THEORY OF GUIDED ELECTRO¬ 
MAGNETIC WAVES. The most comprehensive 
book yet written about: waveguides, trans¬ 
mission lines, cavity resonators. Over 500 pages. 
Ideal for anyone interested in Radar & UHF. 
Published at $A25. Special price $A10 including 
postage. 

THE SCATTERING AND DIFFRACTION OF 
WAVES. A goldmine of information for the 
experimenter, amateur and scientist. Profusely 
illustrated. Published by Oxford University Press. 
Price only $A3 including postage. 
PRINCIPLES OF ELECTRICITY & 
MAGNETISM. Page & Adams. An important 
book for the student, electronics engineer and 
technician who wishes to improve his basic 
knowledge. 532 pages. Fully illustr. Published at 
$A10. Special offer. $A5 including postage. 
HANDBOOK OF SATELLITES AND SPACE 
VEHICLES. A comprehensive working handbook 
that provides important data both tabular and 
graphical enabling space scientists, technicians 
and telecommunication engineers to acquire a 
greater working knowledge of satellite and space 
vehicle design, launching, orbiting etc. Includes a 
detailed coverage of COMMUNICATIONS IN 
SPACE. An imposing book of 457 pages. 
Published at $A17. Special price $A14 including 
postage. 

HI-FI P.A. GUITAR AND DISCOTHEQUE 
AMPLIFIER DESIGN HANDBOOK. Includes 
circuits up to 1100 watts output, tremolo, vibrato 
and fuzz box etc. $A2 including postage. 

Payment for books can be made by International 
Postal Money Order, Registered cash, Personal 
cheques, but please obtain your bank's advice 
before sending the latter. 

DEPT EA. GERALD MYERS. 
(Bookseller & Publisher). 18, Shaf¬ 
tesbury Street, Leeds LSI2 3BT, 
Yorkshire, England. 


LANTHUR ELECTRONICS 

69 Buchanan Avenue, North Balwyn, Vic. 3104. P.O. Box 162. 'Phone 85 4061. 

HAND TOOL SPEED CONTROLLERS 

Ready to use & S.E.C. approved. Will vary speed 
from stop to full without loss of torque. Suitable for 
all ac—dc or brush type motors. 

500 watt (2 amp.) size. $14.90 

2500 watt (10 amp.) size. $22.90 

Plus cert. post. Vic. 0.75. Other 1.15 

BATTERY SAVER BASIC KITS 

Consist of tapped transformer, bridge rectifier, filter 
capacitor & circuit. DC voltages from 6 to 15 
available. Will replace batteries in radios, toys, rec. 
players, tape rec., etc. 

One amp. size. $6.95 

Two amp. size. $8.95 

Plus pack & post. Vic. 0.55. Other 0.95 

BATTERY CHARGER BASIC KITS 

Consist of transformer, bridge rectifier, ballast 
resistor, pair clips & circuit. Two amp. model 
charges 12 volt batteries only. $7.75 

Four amp. model charges both 6 & 12 volt batteries. 
$14.95 

Plus pack & post. Vic. 0.65. Other 0.95. 

BROADCAST BAND TUNER 

Complete 8. ready to build into hi-fi amp. systems, 
tape rec., etc. Chassis size 6” x 4", with 8" aerial rod 
& straight line dial 6WxW. Output approx. W volt. 
Band width 8 khz. DC input 9 volts at 5 ma. $23.95 

Plus cert. post. Vic. 0.75. Other 1.15 

MOTOR SPEED CONTROLLER 
BASIC KIT 

Consists of potentiometer, knob, triac, two diodes, 
w.w. resistor, 3 pin base, flex, plug & circuit. Con 
trols speed of hand tools or other ac/dc brush type 
motors from full to stop. Will handle up to 500 watts. 
$6.95 1 ncludes pack & post. 

STRAIGHT UNE DIAL 

As used in above tuner. Glass, back plate, drum & 
hardware. $5.95. 

Including postage. 

SILICON DIODES 

25 amp. stud mount type. Suitable for automotive or 
battery charger use. Both fwd. & rev. types avail. 50 
P.I.V. rating $1.25 

Heat sink adaptors to suit 0.35. 

Prices include postage. 

LAMP DIMMER BASIC KIT 

Consists of triac, diac, pot. w switch, knob, ferrite 
rod inductor, 2 caps, 4 resistors & circuit. Will 
control incandescent lamps from full to out at up to 
1400 watts. $5.95. Price includes postage. 

SELENIUM BRIDGE RECTIFIERS 

Suitable battery chargers, etc. 6 amp. rating. 25 volt 
rms. max. $4.95. 

Includes postage. 

PLASTIC CABINETS 

Suitable for above Speed controller & Lamp dimmer 
kits. $1.35. Price includes postage. 




ri t 

mil 

n on 

IIU 

n 


MAIL SERVICE ONLY-POST INCLUDED 

s 

tiuniu auun 

u 

P.O. BOX 236, RIVERWOOD 2210 


RESISTORS 

Preferred Values & ^2. Wail 
t0 ohms to I0M ohms 


cx 


POTENTIOMETERS 

10 mm Mi nature trim. Pcb Mtq. 
Vertical 23 c 


ex 

45tnm Single. Slide 

2Ma 90* *L 

45m\ Double Ganged Slide 
50 He, £00 Ka, 153 ea 
Standard 2b^" Single 
£0Hc /OOKfi 250 KA 
25 HA 5 00 He I Me 


MB 

L 6 3 v 

100 P F 22VpF 330pF 4-70pF 

•OP! O! n<- 

Or eencap (Polyes her) 

• 00 / -0015 OOli -0033 

•0039 0047 005b ■0062 

•0082 • 01 -O 22 _ 

at /OOy I3 C ax 

•0 33 .Q47 '082 •/ 

at IVOv I4 C ea 

•15 ext I00v 16 C ea 

•22 ext io0v I8 e ea 

•33 200v 22 C ea. 

•4-7 cd 200v 23 c ea 


46c 

30c 


PLUGS SO CKETS 

h • 5mm Metal Jack Plug P4 
6 ■5mm S^khed Sack 14 
b •5mm Stereo Jack I 

(fiooble Clored Cci) 45c 

DS 3 3pi i Din iSockeJ 26c 

D£ 5 Spin Din Socket ' 2$c 

M'Murdc 4pin Spker Socket 17c 

M'Murdc 4 pin Spker. Plug 13 c 
M'Murdo 14 Dil 1C Socket 58c. 

/W c klurdo 2 pin Spker. Sockei /5C* 
OffhluHlO 2 pin Spker. Plug 13c 


SWITCHES 

M e Mur do isoslat 

S-4-700 * 2.-22 


INCLUDE ~MJTML IQc M ORDERS IMP52 


CONTACT 


STRIPS from uie lpnnhl / 

I1ECIRDLUBE Sn 



Electrolube Contact Cleaning Strips 
are manufactured from specially 
developed card impregnated with an 
Electrolube Contact Lubricant. 

They have been designed for cleaning 
and treating small relay and non¬ 
wiping contacts where only 
a very thin film of 
Elect rolul^e Contact 

E tlUlllhlO Lubricant is required 
II Ulllllb • • * E G * Intercommuni- 
nhnntnnn cation, Telecommuni- 

MKJII BPS cation and Computer 
u nuu mi u systems. 

Available from leading 
\ electrical wholesalers. 



Information on ELECTROLUBE CONTACT CLEANING STRIPS end other 
ELECTROLUBE products Is available from Australian agents: 

richard rear (Australia) pty. ltd. 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Telephone: 43-0326. 

R.F.1547E 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm in good working order 

240v operated, complete with speaker 
and amplifier. 

from $115.00 

CIRCULAR SLIDE RULE 

3 J 4 in diameter. Will do the same work 
as the conventional slide rule. In 
struction book included 

from $1.60 **ch 

P&P 20c. 

P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$26.00 

(2 TELEPHONE SETS) 

$1 cartage to rail. Freight payable at 
nearest attended railway station. 

WHIP AERIALS 

3 Piece. Tapers from 1" to Vg". No 
Base $4.95. Shop Sales Only. 

66VTVM 

University Graham Tested $45 Post 

Si .00 

MINIATURE 

ELECTRIC MOTORS 

1’ i to 3 volts DC. ideal for model 
boats, cars, planes, etc. Strong torque. 
Cnly 

65c each or 10 for $4 

P & P 20c ea. or 10for 55c. 

AIRCRAFT CLOCKS 

Genuine Smiths Eight Day Jewelled 
movement, sweep second hand and 
start of trip indicator. Dash .moun¬ 
tings. Ideal for car rallys. 

$17.50 p&p si 05. 

"PLESSEY" 

Producermatic 2" professional end 
less cartridge replay machines 2 
track stereo with third cue track for 
machine control (auto-stop etc.). 600 
OHM line level outputs. 240V AC 
operation. All silicone transistors 7V 2 

I P S. 19" rack mounting. 60 Hz (240V) 
Model $50, 50 Hz (240V) Model $60. 
Ideal for tape idents, background 
music, etc. $1 cartage to rail. Freight 
payable at nearest attended railway 
station. 

TELEPHONE WIRE 

1 mile twin (2 miles) genuine ex Army 
Don 8 perfect condition $35 per drum 
$1 cartage to rail freight payable at 
destination. 

PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam¬ 
ped, as new $29.50 P&P $1.05. 

COLLINS TRANSCEIVERS 

Auto tuned 100 150MHz. 10 channels. 

$65.00 

HALF INCH RECORDING 
TAPE 

Top Grade 2400' on 10 ’/ 2 " reels. Ideal 
Video Experimenting. Only $3.50 

P & P A. $1.55, B. $1.60, P er re «l 

C. $1.95, D. $2.75. 

UNISELECTORS 

25 bank 25 position $4 each. 

P & P A. 70c, B. 85c, C. SI, D. $1.10. 

ADLER FREQUENCY METER 

100KHz 20MHz $95 

4 DIGIT RELAY COUNTERS 

50 volt DC, suit slot car Lap counters, 
etc 

$1.25 each P&P 30c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die. 
trims, notches and cuts to any size or 
shape over 7 16 inch. 

ONLY $6.75 

Post 55c 


POSTAGE KEY: 

A: NSW. 

B: Vic, Qld. 

C: SA, NT, Tas, New Guinea. 
D: WA. 


NIFE CELLS 

12 Volt, fully charged, 4in x 3in x lin 4 
AH 

$1.50 each 
P 8 . P 30c. 


BC221 

Frequency Meters. 

$35.00 


HANDY SIGNAL INJECTOR 

Produces an Audio Signal in rich 
harmonics. Ideal for Sig Tracing in 
A.F., I.F., and R.F. circuits. 
Powered by 4 Penlight Batteries 
with On Off Switch and indicator 
lamp. Size 1V 2 " Diam. 5" Long. Only 
$6.50 p&p 55c. 



VALVES 



BRAND NEW 



IN CARTONS 


807 

$1.50 

CV850 

$1.50 

65N7GT 

95C 

1H6G 

50c 

5U4G 

95C 

832 

$5.00 

EF50 

75C 

6AK5 

6X4 

$1.50 

$1.00 

5Y3 

$1.99 

VR65 

50c 

2 x 2 

75C 

VT4C 

75C 

6AG5 

80c 




P & 

P 30c. 



P.M.G TYPE KEY SWITCHES. 
45C P&P 20 c. 


TELESCOPES 
ZOOM FOCUSING 
25 x 30 $19.95 —40X40 $28.95 


PARABOUC REFLECTORS 
PYREX MIRROR 

36" dia. Ideal solar radio optical ex¬ 
perimenting also decorating purposes. 
$37.50. Sorry shop sales only. 


RADAR TRANSCEIVER 

X BAND WITH KLYSTRON 

ETC $45.00 


TRANSMITTERS ARC 49 

100 165M/CS $25.00 


P & P A. $1.45, B. $1.60, C. $1.75, D. $1.85. 


TELESCOPES 

60 magnification with a 
60mm coated objective lens 
With tripod 

$29.50 

As illustrated- 
P & P A $1.55, B. $1.75, 
C. $2.25, D. $3.25. 



WALKIE TALKIES 

2 way radio, 7. transistor. PMG ap¬ 
proved, set of 2 only $47.50 
9 transistor $59.50. 

P & P A. $1.45, B. $1.60, 

C. $1.75, D. $1.85. 


SMALL COMPUTER 
PANELS 

3 in x 2 in containing 2 valves, qty. of 
resistors, etc. 

ONLY 75C P&P 30c. 


ELECTRONIC FREQUENCY 
COUNTER 

Austronic type DFC-4 240V 50 cycle 0- 
100KH2$15Q 


IMPELLER PUMPS 

New gunmetal body. Stainless Steel 
Shaft. Neoprene Impeller. Up to 15ft. 
Lift, suitable for almost any type of 
liquid. Self priming. Ideal boat bilge 
pump, sullage drains, etc. Approx 
size 8 " x 5". 

3 8 " $19.95 

$22.75 

34" $27.50 

P & P A. $1.45, B. $1.60, C. $1.75, D.S2. 


A.W.A. B.F.O. TYPE R7077 

$30.00 


1 800 CYCLES 
1-13 K / CS. 


CONDENSER LENS 

2' ?in DIAM 2in FL $1.50 each Or 
$2.50 per pair & p 20 c. 


522 Tranceivers 100 150 M / CS 

$35.00 


CHASSIS PUNCH SET 

Five sizes: ^ginch, ^-inch.Yginch. 1- 
inch and l'ginches. With taper 
reamer. 

$13.95 

P & P A. $1.45, B. $1.60, 

C. $1.75, D.S1.85. 


SELSYN MOTORS MAGSLIP 
Mk. ii $5 25 ea. 

No. 19 TWO WAY RADIOS. 
Power supply, accessories, etc., $35. 


— 1 

BINOCULARS 

PRISMATIC Coated Lenses. Brand 
new. Complete with case. 

7 x 35 Wide Angle . $34.50 

8 x 40 Wide Angle. .. - $39.50 

7 x 50 $21.6$ 

10x50 $29.60 

12x50 $30.60 

20x50 $34.45 

P & P A. $1.45, B. $1.60, 

C. $1.75, D. $1.85. 


3000 TYPE RELAYS 

PMG 200 Ohms — 1,500 Ohm 
Coils $2.50 each. P&P 30c. 


TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt. S.P., S.T. 
50c each or 10 for S4. 

P&P 15c ea. or 10 for 55c. 


Cintel Oscillator and Electronic 
Counter, Type 388 $250 


SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2.95. We 
haven't got time to sort them, so you 
reap the benefit. 

P & P A. 60c, B. 85c, C. $1, D. $1.10. 


CONDENSER LENS 

I'^indiam. 1' ?FL 50c each. 

P & P 20c. 


MINIATURE TOGGLE 
SWITCHES 

S.P.S.T. 95c 

S.P.D.T. 95C 

B.P.D.T. $1.25 

POST EXTRA 

BATTERY CHARGERS 

BRAND NEW WITH METER 

plugs into 240V power and gives both 
6 V and 12V DC output. 4 amps with hi, 
medium and low charges. 

Dimensions, 9" x 5" x 5" $35 vaiue only 

$27.50 

P & P A. $1.55, B. $1.60, 

C. $1.95, D. $2.75. 


EX ABC RECORDING 
TAPES TOP BRANDS 

' 4 " x 2400' ON 10V 2 " REELS 

$3.95 

P & P A. 60c, B. 85c, C. $1, D. $1.10. 


SOLENOIDS 

Plunger Type 12V 300MA. Suit 

electric camera control, miniature 
trains, radio, etc. 

$2.50 P&P 20c. 

200 MA 24 volt, 1 gin push movement. 
$2.50 P&P 20C. 


ZOOM FOCUSING 
MICROSCOPE 


Battery and mirror illuminated 900x 
magnification. Complete with 
dissecting kit slides etc. 

P & P A. $1.45, B. $1.60, 

C. $1.75, D $1.85. 


$25.95 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100 125 MHz and TR1935 
125 150 MHZ. 28 volt DC operated AM 
single crystal locks both TX and RX on 
same channel complete with 
generator. $ 33.00 


RECORDING TAPES 

TOP QUALITY. BRAND NEV £ Qst 

3" x 150' .75c. 15 

3 * 4 " x 600' 1.75 . . 15 

5" x 900' 2.20 15 

5" x 1800' 3.99 . 20 

7" x 1200' 3.25 20 

7" x 2400' 5.80 55 

7" x 3600' 6.99 55 


CASSETTE TAPES 

C60 99c C90 $1.75ci20 $1.95 

P&P 20C. 


Crystal Earphone 75c P & P 20c 


Cassette head cleaners $1 # 5Q P&P 20 c 


POCKET MULTIMETER 

Volts A.C. and D C. 15 to 1000 volts (3 
Scales) Current D.C. 150 M.A. 
Resistance 1000 K Ohms Only $8.95 
P&P 55c. 


SMALL DYNAMIC 
MICROPHONES 

On Stands Freq. Resp. 60 9500 Hz. 
Imp. 600 50 K Ohms. Size 1 v 4 " x 2 »/ 2 " 
Only $5.95 P&P 55c. 


BYER 77 Mk. 1 

Rack Mounting Tape Recorder ex 
A B C. 7' j 15 ips. Full track tested 

$150 


Marconi Video Oscillator type TF885A 
0 12 MHz. $75. 


A.W.A. SIG GENERATOR 

UHF 140 300 MHz $65 00 


TRANSPONDER APX6 

with Lighthouse Tubes Can be con 
verted to 1200 MHz $-|7 


Cossor Double Beam Oscilloscope 


1035 Tested 


$150 


MORSE KEY AND BUZZER 

Practising set complete with battery 
$2.95 POST 55c. 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 


SORRY. NO C O D. 


108 


ELECTRONICS Australia, May, 1974 
















































































Marketplace 


WE SELL construction plans. TELEVISION: 3 D 
converter, S25 camera, Kinescoping recorder, VTR, 
COLOUR CONVERTER, HOBBYIST: Electron 
microscope, 96-hour music system, voice typewriter, 
Morse code to typewriter, Morse code to typewriter 
copier, transistorised teletype. TELEPHONE: 
Answering machine pushbutton dialler, phonevision. 
Auto-dialler, telephone extension in your automobile, 
legal connector. SECURITY: Microphone jammer, 
voice scrambler, microdot photography. Plans $5.00, 
air shipped from our USA research labs. COURSES: 
Telephone engineering $39.50, security electronics 
$27.50, investigative electronics $22.50. Super hobby 
catalogue air mailed $1.00. Payment accepted in 
dollars (Australian, New Zealand or US). Don 
Britton Enterprises, Suite 28, 280 Pitt Street, Sydney, 
Australia. 


FOR SALE 


FANTASTIC SEMICONDUCTORS SALE at 
MICRON ICS for THIS MONTH ONLY!! Never to be 
repeated. Stock up NOW and take advantage of these 
INCREDIBLY LOW PRICES. LOOK!!! BC109 — 10 
for $2.50, BC179, BC157, 2N3638A, AC126 — 10 for 
$4.50, AC127 — 10 for $5, AD161 / 162 Mtchd Pr — 
$2 20, AS205 (BC107) — 10 for $2.50, 2N219 (OC44) — 
10 for $3, 2N1637 (AF116N) — 10 for $3. 2N1638 
(AF117N) — 10 for $3, OC602 (AC125N) — 10 for $4, 
AS2 P.N.P. switch — 10 for $2, AS44 P.N.P. switch — 
10 for $2, 2SB411 (40440), 2 N3730, DG14 (40442) — $2 
ea., 2N1639, 2N218, 2N412, 2N591, 2N641, 2N642, 
2N2613 — 10 for $3.50. SILICON Power Diodes — 
1N3194 (400v, .75A) — 10 for $2, 1N3196 (800v, .75A) 10 
for $2.50. TRIACS: AC06BR — 50c, 40485 — 80c. 
ZENER DIODES — 400mw, 4.7 volt — 10 for $2.50. 
AUDIO AMP Integrated Circuits incl. circuit 
diagram PA234 lw R M.S. — 2 for $3.50, M5102AY 3w 
R.M.S. — 2 for $6, TAA621 4w R.M.S. — 2 for $8. 
ELECTROLYTICS — Top Quality Pigtails 
470uf 25v — 10 for $3, 64ufd lOv, 68uf / 16v, 
lOuf / 25v — 10 for $1, 47ufd / lOv — 10 for 70c. 
POLYESTER CAPS: Top Brand 10%, 160v — .001, 
.012, .015, .018, .033, .039, .056, .068 — 10 for 50c, .2, .15, 
.13, .22 — 10 for 70c, .27, .39, .56, .68, 8? — 10 for $1. 
CERAMICS: .OOluf, .002uf (500v), 22pf — 20 for 30c 
, COPPER CLAD BOARDS: (6" x W) — 10 for $2. 

FERRIC CHLORIDE ETCHANT (Solid) 100 grm 
* bag — 40c. TUNING CONDENSERS (Miniature) as 
used in small transistor radios — $1 ea. Bank of 2 P B 
switches Push on / off — 50c, Toggle switches 250v 3A 
D.P.S.T. — 40c, Slide switches (18 pin) — 40c, Micro 
switches 250v 10A — 80c ea. 

SUPER BARGAIN PACKS at incredible prices — 
RESISTORS (Mixed), 5%, 10%, '/jw, lw, ideal for 
servicing, V.H.F. or hobbyist — 100 for $1. (Top 
Quality). POLYESTER CAPS, Top Quality 160v, 
270v, 400v, 10^ Tol. in a range of values — 100 for 
$3.50. POTS — Dual, single, switch and Tab pots 
(No Rubbish) — 20 for $4. CERAMIC DISC CAPS 
mixed — 50 for $1 (Miniature). ELECTROYLTIC 
CAPS mixed — 25 for $2. STYROSEAL CAPS 25 asstd 
for $1. TANTALUM CAPS: All miniature, mixed — 
20 for $2 (No junk). ZENER DIODES: Mixed lw 
types — 10 for $5. Mixed lOw types — 10 for $3. 
SWITCHES: Including Rotary, Toggle and Push 
Button switches — 10 for $5, (VALUE AT LEAST 
$12.) TAG STRIPS: Mixed — 50 for $2. TRIM¬ 
MERS: (12-120pf) — 10for $1. COILS: Miniature RF. 
osc. IF coils — 10 for $1.50. NOTE — These Reduced 
prices are on until next issue is out so HURRY for 
your BARGAINS. Post and Pack 20c or extra for 
heavy parcels. MICRONICS, P.O. Box 175, Rand 
wick, N.S.W. 2031. 


REPAIRS 

To all quality Hi-Fi equipment, 
tape recorders and com¬ 
munications receivers. 

All work guaranteed. 

BILL TURNBULL, 

11 Ellalong Road, 
Cremorne, NSW. Ph 90 4825 



Do not start to build yourself an 
organ without first finding out about 
the superb SCHOBER (USA) 
assemble-it yourself kits. Inquiries to 
Schober Organs (A ust), 124 Living¬ 
stone Ave., Pymble, NSW, 2073. 
(Mail only please.) 


BRAND NEW TRANSFORMERS. 14 volt 3 amps, 
limited supply, $3.50 each. 27 volt 7 amps $4.00 each. 
Postage paid if within NSW. Send cheque or money 
order to: Carl's Electronics, 2/27 Forsyth Street, 
Kingsford, NSW 2032. 


DESOLDERING BRAID, In bulk quantities, less than 
V 2 normal price, 25c per yard. Minimum order 2 
yards, Lethean, PO Box 239, Ringwood, Victoria. 
Trade also. 


CCTV CAMERA & monitor, 8in complete with lens, lin 
Vidicon $400. Camera only $200. Camera may be 
connected to TV channel 0. Ph Sydney 587 2175. 


PRE-RECORDED Cassette tapes! Super quality. 
Oriqinated for special mail order. Guarantee 
satisfaction. Free list. Excellent Trading Corp, GPO 
Box 16424, Hong Kong. 


CAR RADIO TUNERS, Manual $3, p/ button $5. Suit 
Homodyne tuner. P / P 50c. Autoronics, PO Box 661, 
Orange, NSW 2800. 

CAR RADIOS, Galaxy brand, solid state, inbuilt 
speaker, and installation hardware, $25. P / P $1.50. 
Autoronics, PO Box 661, Orange, NSW 2800. 


BURNLEE TRADING — I.C.'S 7400, 7404 60c; 7474, 
7491, 555 $1.40. Relays min. 12V-24V with base $1.00. 
Edge connector 31 contact 0.01" $1.00. 30 pin plug + 
socket $1.00. P & P 20c. BURNLEE TRADING, PO 
Langwarrin 3910. 


CRYSTALS XTAL 27 240, 26 785, Va inch pins 
— $6.00 per pair post free. P. Shalley, 127 York St, 
Sydney 2001. 


ROYCE RECORDING: 2 senior traversers; one 78 & 
one micro lead screws; two cutting heads; recording 
motor & 12in turntable. Any Offers. Vickery, 177 
Brisbane Water Dve, Pt Clare, NSW. 


COMPONENTS: Beyond the needs of our manufac 
turing division. Write to E.C.M. Industries, Box 309, 
Hawthorn, Vic 3122, for free parts list. (Formerly 
Electronics Consultants & Mfrs). 


CONVERT any TV into an oscilloscope. Instructions. 
$2. Redmond, 196 Glebe Point Rd, Sydney. 


200 WATT Vortexion S120 PA amplifier. $117 ONO 
Sydney 918 3806. 


TO CLEAR 2N3055 2 for $2.50, 2N3053 2 for $1.20. $1 
Paks SN7400 / 04 / 10 any 2; BC107 8/ 9 any 4; 10 x 
1N4004, 4 x comp boards, 30 x untest. Germ & sil 
PNP trans; 1 x min 12V 2p c/o relay + sock. 
SURTRAN. Box 317. GPO. SYDNEY 7001 


BUYER REPRESENTATIVE & MAIL ORDER: 
JFET, transistors, diodes, rectifiers, capacitors, 
radio parts, TR radio kits etc. prompt delivery. 
Write for free catalogue to: Radio Electronic In 
strument Co., Chesterfield Mansion, 8th fI,' Fiat C, 
Kingston Street, Causeway Bay, Hong Kong. 


ALL BACK ISSUES "Electronics Aust.", 50c per copy. 
Door sales only. T. Weir, 56 O'Connor St., Haberfield, 
798 7569. Wanted to buy copies also. 

DISPLAY ADVERTS in MARKET-;; 
PLACE are sold by the centimetre 
From a minimum of 3 cms. to a 
maximum of 12 cms. Rate $5 per cm 
per insertion, subject to continuity 
discounts. 

CLASSIFIED RATES $1.00 per line 
per insertion payable in advance. 
Minimum two lines. A convenient 
form is provided in each issue. 
CLOSING DATE is five weeks prior to 
the on-sale date. Issues are on-sale 
the first Monday of each month. 
ADDRESS all classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia 
Box 162 Beaconsfield, 2014. 


TECHNICIAN 

TEN CHANNEL 10 
SYDNEY 

If you have had television experience and are ready to join 
Australia's most progressive television station we would like to 
hear from you. 

Vacancies arise from time to time for 

MAINTENANCE TECHNICIANS 
C.A.R. & VIDEO TAPE OPERATORS 
LIGHTING TECHNICIANS 
ETC. 

Excellent promotional opportunities exist for the right ap¬ 
pointees. 

Write or phone: 

Ed Byron 

Personnel Officer, TEN CHANNEL 10 
Corner Pittwater & Epping Roads, 

NORTH RYDE. 888- 5555 
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MARKETPLACE - Cont. 


READER SERVICE 


PRECISION TURNING, drilling, fitting, associated 
model and experimental work. No order too small. J. 
L. Harland, 83 King Edward Ave, Sunshine 3020. Tel. 
Melbourne 311 1196 AH. 


WANTED 


EXPANSE B or 1920 25 vintage valves. Cash or swap. 
Huckell, 285 Military Rd, Cremorne 2090. 


HMV CHALLENGE. Any condition up to $30. P. 
Diggerman, c o PO, Coramba, NSW 2466. • 


Monitor from p94. 

the slug in the coil for minimum indication 
on the CRO. 

Now connect the CRO to the collector of 
the video amplifier, TR1. Make sure you do 
not come into contact with the detector, if 
(he unit is switched on! Set the generator to 
1500Hz and advance the contrast control 
until clipping appears, then back off until 
the dipping disappears. The output should 
be about 15V peak-to-peak. With 2300Hz 
input, the output level should fall to about 
IV peak-to-peak. 

Adjustment of the sync discriminator 
calls for a little more care and patience than 
the foregoing adjustments. Advance the 
sync level control by about one quarter of its 
full travel. This may need to be adjusted 
more closely later on. Connect the CRO to 
the collector of TR2, and feed in 1200Hz at 
lOOmV from the audio generator. While 
specific frequencies mentioned so far are 
quite important as regards accuracy, it is 
particularly vital to be sure that the 1200Hz 
is known accurately. Having made this 
point, we can leave the rest to the reader’s 
own ideas as how best this may be achieved. 

Vary the frequency adjust pot to obtain 
maximum response on the CRO. It will be 
found to be quite sharp. Reduce the audio 
input to zero and all indication on the CRO 
should also disappear. If not, the stage is 
oscillating and the feedback control should 


be reset just below the point of oscillation. 
Do not try to get too close, as this can be a 
trial of patience and the extra gain and 
selectivity are not needed anyway. Switch 
on the audio input and make any slight 
adjustment to the frequency adjust control. 
This should be achieved without the stage 
oscillating of course. 

Having taken the adjustments to this 
point, we now need a video signal to com¬ 
plete the adjustments. A signal may be 
taken directly off air from say, 14 or 
perhaps 7MHz, or even one of the VHF 
bands. In doing this, it is most important 
that the signal be tuned in “on the nose.” 
Possibly the easiest way to do this is to 
adjust the receiver on the same trans¬ 
mission, on speech, after which it will be 
correctly tuned for the picture. If a tape or 
cassette recorder is available, it can be 
very helpful to record a signal and this may 
be used as required, over and over, for 
adjustment or other purposes. A fellow 
amateur who is in the position to do so, may 
be only too pleased to provide you with some 
signals straight from his camera, etc, which 
you may record. * 

Assuming a source of signals, it should be 
fed into the monitor and it is reasonable to 
expect a horizontal trace video modulated. 
The trace should now be centred on the 
screen with the horizontal shift control. 
Press the vertical trigger button and the 
trace should immediately go to the top of 
the screen and slowly advance towards the 
bottom of the screen. Now advance the 
vertical sync level control until the trace 
goes to the top of the screen when a 
horizontal pulse appears. Further advance 
the sync control until the trace goes to the 
top of the screen and stays there. Set the 
control midway between these two 
positions, which should give correct vertical 
sync. 

Now centre the picture vertically with the 
vertical shift control. The two initial picture 
centring operatons will have been tentative 
and the size of the picture should now be 
considered and adjusted if necessary. The 
picture should be square and of such a size 
(hat not too much of the corners are cut. 


RARE OPPORTUNITY FOR 
ELECTRONIC TECHNICIANS 


Ever increasing sales of audio products marketed by Rank Industries Australia have 
been responsible for the expansion of our service divisions. Vacancies for trained and 
competent service personnel now exist in all states of Australia. 

You'll be working with some of the finest hi-fi equipment sold — products made by 
Sansui, Wharfedale, Leak, Tandberg, Ortofon, Altec-Lansing, Electro-Voice, Beyer, 
Neumann and many, many more. Video experience is also desirable, but not essential. 
Our service team is the best in Australia. We would like you to join us. Salary is by 
negotiation. Relocating expenses will be paid for country personnel. 

For further information, please 'phone Reg. Cox in Sydney (519 5555) or Neil English 
in Melbourne (61 3281). 

If you would prefer to write, address your letter to: — 

The Manager, 

National Service Division, 

^0" Rank Industries Australia Pty. Limited, 

1 58 Queensbridge St, SOUTH MELBOURNE VIC 3205. 



RANK INDUSTRIES AUSTRALIA 
PTY. LIMITED. 


SYDNEY 519 5555 MELBOURNE 61 3281 
In states other than NSW and Victoria, please \phone the Service Manager 
... ACT Tel. 95 2144, Queensland Tel. 52 7333, SA Tel 32 4288, WA Tel 81 4988. 


The size of the picture is governed both by 
the natural frequency of each of the 
sawtooth generators and the deflection 
amplifiers. The gain of the deflection am¬ 
plifiers may be adjusted by altering the 
resistor between the two cathodes. 
Reducing the resistor value increases the 
gain and vice versa. Slowing down the 
sawtooth generator time constant will also 
reduce the picture size, and vice-versa. The 
time constant can best be changed by 
altering one of the two series resistors. If 
necessary, the horizontal time constant 
may be changed by altering the 470k 
resistor, and the vertical by altering the 
5.6M resistor. 


It is not very likely that there will be any 
trouble due to component value spreads 
changing sawtooth generator time con¬ 
stants and causing lack of sync. However if 
you should be unlucky enough for this to 
happen, then the appropriate one or both of 
the resistors just mentioned should be 
changed accordingly. 

Brightness of the trace is controlled by 
the automatic bias resistor of 39k at the 
cathode of the CRT. Although it is not likely 
to need alteration, the brightness can be 
adjusted by altering the value of this 
resistor. Do not reduce the value un¬ 
necessarily in an attempt to increase 
brightness. It must be remembered that the 
afterglow brightness is quite limited and 
SSTV viewing is normally done in very 
subdued light. 

Considering the simplicity of our monitor, 
we are pleased with its performance and we 
hope that our efforts will encourage other 
amateurs to embark on this fascinating 
aspect of amateur radio. ® 


SERVICE 

CONVOY INTERNATIONAL OFFERS 
SERVICE ON ALL HI-FI EQUIPMENT 
AT SYDNEY'S LOWEST PRICES 
FREE PARKING 

Special tape recorder adjustment, our 
technicians can adjust your tape recorder so 
that it gives super performance on the brand of 
tape you use. You will be amazed at the im¬ 
provement in performance for such 
charge. 


PTY/LTD 


CNR. PLUNKETT fr MACLEAN STS, 
WOOLLOOMOOLOO - 387 2444 OPEN 
THURS NIGHTS Cr SATURDAY. 



MORE FREE DIODES 

Our promotional folly continues. This is 
costing us a fortune, but we hope you'll 
get addicted to our magazine. Send for 
one year of the Australian EEB and you 
receive two HT diodes and four zeners 
(details in February EA). Your $1.55 also 
brings you: _ . , 

— Practical Electronics 
— Electronics Discussions 
— Electronics Experimenters 
Dry and Other Humour 

BECOME ADDICTED TO EEB 
(and tell your friends). 

AUSTRALIAN ELECTRONICS 
EXPERIMENTERS 
P.O. Box 177, Sandy Bay, Tas. 
7005. 
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TUDOR RADIO 


L. E. CHAPMAN 


ESTABLISHED 1940 


103 ENMORE ROAD, ENMORE, NSW 2042 
PHONE 51 1011 NEW POSTAGE RATES PLEASE ADD EXTRA 


6.5mm jack plug & 
7ft shielded cable 
95c 

6.5 mm to 3.5mm 
plug adaptor & 7ft 
shielded cable 95c 

3.5mm to 3.5mm connector, 7ft 
shielded cable 95c 

Jack plug sockets, 6.5mm 35c 




BSR 4 Speed Gramo 
Motor and Pick Up 
240 volt $9.75 


SPEAKER 

CABINET 


V 


ioy4"x7v 

x 4" 

$3.50 



- / 


MSP 6!*'' SPEAKERS 
8/OHM $4.50 
15/OHM $4.50 


6 Vi" 



Intercom adaptor and lead $1. 


Push button switch 50 cents. 



Alligator clips and leads 10 pairs 

$ 1 . 


Transistor and driver speaker 
transformers miniature $1 a 

pair. 


Pots 30 mixed values including 
ganged and concentric $5. 


Ferrite rods 9 + Vi 50c 




Sato coloured bracket lamps 25 

cents 


in 8 
or 

15 ohm 
$2.50 


5" x 3" 




6" x 4" 


in 

8 or 
15 ohm 

$3.50 



SI! 


BSR MINI 
CHANGER 
UA50 

Slightly shop soiled $15 


BSR CERAMIC 
CARTRIDGE 
STEREO $4. 


■p 


Morganite and IRC resistors. At 
least 33 values. Suit transistors, 
radios, TV etc., $2.00 per 100. Pack 
and post. 25c. 

100 mixed condensers, micas, 
ceramics, tubular. Fresh stock. 

$2.00. Pack and post 25c 


50-ohm POTS ideal for Ext. 
Speakers. 50c each. 


250 mixed screws. BA, Whit, self¬ 
tapper bolts, nuts, etc. $1 bag plus 
25c post. 



Tuning and Balance 
Indicator Meters $1.50 


PHILIPS GRAMOPHONE 
MOTOR 

6 volts, 4-speed, 
and pick-up $7.75. 


■# 


SUIT HOMODYNE 
TUNER 

Car Radio Push 
Button Tuner 
$4.50 

Pack & Post 55c Interstate 



SUDE SWITCH 
3 position 50 cents 


SPEAKERS 

5 inch tweeters M.S.P. $3.50 


SPEAKERS 

2!4 inch 15 /ohm $1.00 


ELECTROLYTIC CAPACITORS 
100 M FD 350 WK 400 peak 75 cents 


“i 

Tuning Condensors ^ 

50 cents 


mj^ 


Siemens Super quality 
4MFD Cross Over Network Con¬ 
densors 

60 cents 
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'er Information Service 


fs a convenient and easy way for you to get additional in- 
ation about products or services advertised in this issue. Just 
I out the coupon stating the information you require. 


Post to: Reader Information Service, 

ELECTRONICS AUSTRALIA, 

Box 162, Beaconsfield 2014 

Advertiser Page 

Product 

Your Name . 

Address 

. Postcode 

Position & Company . ea 5/74 


SUBSCRIPTION SERVICE 

ELECTRONICS ri 

Subscription Rates 

Australia MM 

Australia 

Guarantee yourself a complete set of issues for your 

New Guinea 

library with no copies missing. 

A$9.00 per year 

POST THIS COUPON TO: 

New Zealand 

Subscription Department, ELECTRONICS Australia, 
Box 139, Beaconsfield, 2014. 

A$ 10.00 per year 

Elsewhere 

A$ 10.00 per year 

Name. 


Address. 


Enclosed is $.for.years. Start with. 



CLASSIFIED ADVERTISERS 


To the Advertising Manager, ELECTRONICS Australia, Box 162, 
Beaconsfield 2014. 

• Please insert the following advertisement in the issue 

• Tick the classification required 

□ FOR SALE □ WANTED □ READER SERVICE □ POSITIONS 


Please write in block letters with ink or ball point pen. Number of insertions 

Signed: 

Residential Address 

State 

• I enclose P Note/Cheque for $ being full payment for lines at $100 per line 

(minimum 2 lines) 


Index to Advertisers 


ACE Radio 

106 

Adcola Products Pty Ltd 

58 

Akai Australia Pty Ltd 

16 

Amalgamated Wireless Valve Co Pty Ltd 

28 

Amatil 

OBC 

Amplion (A'sia) Pty Ltd 

54 

Apollo HiFi Centre 

85 

Australian EEB 

no 

Australian General Electric Pty Ltd 

94 

Aust Musical Industries Pty Ltd 

IBC 

Australian Time Equipment 

75 

Bernards Radio Books 

96 

BJD Electronics Pty Ltd 

14 

BWD Electronics Pty Ltd 

50 

John Carr Pty Ltd 

74 

Classic Radio Service 

84 

Commonwealth Government 

95 

Control Data Australia Pty Ltd 

29 

Convoy International Pty Ltd 

no 

Deitch Bros 

108 

Dick Smith Electronics Pty Ltd 

36,37 

ED & E (Sales) Pty Ltd 

98 

Electronic Distributors 

93 

EMI (Australia) Ltd 

20 

Fairchild Australia Pty Ltd 

30,62 

Ferguson Transformers Pty Ltd 

71,93 

Richard Foot (Aust) Pty Ltd 

107 

Gerald Myers 

107 

General Electronic Services Pty Ltd 

53 

Ham Radio Suppliers 

73 

Hi-Fi Annual 

44 

Instrol Hi-Fi Centre 

4,5 

IRH Components/ Natronics 

56,69,92 

Jacoby, Mitchell Instruments 

34 

Jacoby, Mitchell — Kenwood 

10,87 

Jervis Australia Pty Ltd 

8,80 

Kitparts Ltd 

103 

Kitsets EA Competition 

25 

Lafayette Electronics 

90 

Lanthur Electronics 

107 

Leroya Industries Pty Ltd 

13 

Marconi School of Wireless 

68 

Nationwide Electronics 

71 

Parameters Pty Ltd 

42 

Philips Industries Ltd 

2 

Plessey Ducon Pty Ltd 

49,64 

Plessey Pacific Pty Ltd 

78 

Plessey Rola Pty Ltd 

6,15 

Radio Despatch Service 

75 

Radio House Pty Ltd 

104 

Rank Industries Ltd 

no 

RCS Radio Pty.Ltd 

86 

Schober Organ (Australia) 

109 

Scientific Electronics Pty Ltd 

91 

Seecom 

65 

Selonic Sound 

107 

Sony Kemtron Pty Ltd 

1 FC,19 

Stotts Tech Correspondence College 

35,54 

T & M Electronics 

100 

Tandy Electronics 

43,100 

Tecnico Pty Ltd 

58 

TEN, Channel 10 

109 

Tudor Radio 

97,111 

Bill Turnbull 

109 

Union Carbide Australia Ltd 

76 

University Graham Inst Pty Ltd 

82 

Warburton Franki Pty Ltd 

88 

Wireless Institution of Australia (NSW) 

101 

Wonder Wool Pty Ltd 

57 

Zephyr Products Pty Ltd 

86 
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People who ploy 
the waiting game 
have just won. 



If you’ve been patiently waiting for 
something special in audio equipment, 
congratulations. 

Because you can now choose from TEAC’s 
newly introduced triple-header. 

First, a 4-channel deck with 2-channel 
automatic reverse playback. 

Second, a unique 4-channel Dolby* Noise 
Reduction Unit. 

Finally, a stereo cassette deck that equally 
competes with reel-to-reel decks selling for 
much more. 

TEAC’s A-2340R lets you record as well as 
listen to the new, surrounding sounds of 
4-channel. And you also have the convenience of 
enjoying both sides of 2-channel tapes without 


having to change over half-way through. 

The perfect partner for this deck is our 
4-channel Dolby unit. The AN-300. It eliminates 
tape noise and hiss that can interfere with the 
music. 

Legally we can’t call our A-450 cassette 
a reel-to-reel deck. But listen once and you’d find 
it hard to tell the difference. 

We’ve perfected it to the point of keeping 
wow and flutter below 0.07%. No, that’s not a 
misprint. We did say 0.07%. 

And as if that wasn’t enough, it even has a 
built-in Dolby System. 

Those are the three sound reasons why 
you’ve just won the waiting game. 

See, sometimes it really pays to wait after all. 


TEAC. 

The sound of perfection 
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Box 146. 

























fro™ the Benson & Hedges Company. Benson & Hedges Special Filter. When only the best will do. 









